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ABSTRACT
The primary objectives of this study were: (1) to describe qualita­
tively and quantitatively the development of behavior in nestling ospreys, 
(2) to determine and quantitatively describe parental activities rele­
vant to the survival of the young birds, (3) to assess those behaviors 
and attributes considered critical to currently employed managerial tech­
niques, and (4) to present this information in a format usable by manage­
ment personnel.
Data were collected at three osprey nests in the lower Chesapeake 
Bay, Virginia, area. These data were analyzed to determine daily values 
for percent total time, average bout length, and number of bouts per hour 
for the durational behaviors (States), and number of performances per 
hour for the instantaneous behaviors (Events). Weather conditions were 
monitored concomitantly with behavioral data collection, and weather data 
collected at 30 minute intervals. Linear regression analyses of each 
behavior vs. age and vs. the weather variables were performed, the results 
of these analyses being intended primarily to supplement behavioral 
descriptions.
Data are presented in categorical groups of behaviors, wherein each 
behavior is described and the results of the statistical analyses present­
ed. Short discussion sections follow each behavior group, which high­
light general trends in behavioral performance. A total of 47 different 
behaviors were observed, and each was assigned to one of eight general 
performance curves depicting apparent trends in nestling osprey behav­
ioral development.
Currently employed managerial techniques are examined from a nestling 
behavioral development point of view, with a special emphasis on hack­
ing. The recommendation is made that nestling ospreys not be removed from 
the nest for hacking purposes until 5-6 weeks of age unless extensive 
attendant care is involved. In the latter case, a removal age of 4-5 
weeks is recommended.
The Development of Behavior 
in Nestling Ospreys
INTRODUCTION
The osprey (Pandion haliaetus) is a member of the Order Falconi- 
formes and is the only member of the Family Pandionidae. It is cosmo­
politan, being found on every continent except Antarctica (Brown and 
Amadon 1968, Ott 1974). Although the osprey occasionally takes non­
fish prey (Wiley and Lohrer 1973), its primary staple is fish, which 
restricts its breeding range to areas adjacent to water. In the United 
States this includes the Atlantic Coast, the Great Lakes region, and 
forested portions of western North America (Henny 1975).
Until the pesticide era of the 1950's, the American osprey (]?. h. 
carolinensis) did not appear to be severely affected by adverse environ­
mental conditions. Except for the reports of Kenyon (1947) regarding 
the effects of certain human activities, the available literature indi­
cates stable populations throughout the breeding range (Gill 1901,
Knight 1932, Tyrell 1936, Bent 1937).
Population stability, however, changed quickly in parts of the 
range. The Connecticut River osprey population declined drastically 
during the late 1950's and early 1960's, presumably due to predation and 
tidal flooding (Ames 1961). Ames and Mersereau (1964) made a plea for 
further work to determine the cause of this decline, and presented evi­
dence of substantial amounts of DDT in egg, nestling, and fish samples 
taken from the Connecticut River. Peterson (1969a) reported similar 
findings, and in another paper (1969^) suggested DDT to be the causative
factor for the decline. Studies to determine the relationship between 
DDT and eggshell thinning all support this proposition (Ratcliffe 1967, 
Bitman, et.al. 1968, Hickey and Anderson 1968, Cade, et.al. 1971). 
Woodwell et. al. (1967) present evidence of the persistent nature of 
DDT residues in a New England estuary.
These findings prompted a tremendous increase in several areas of 
osprey research, including: (a) extensive population and productivity
studies (Kury 1966, Berger and Mueller 1969, Henny and Wight 1969, Post- 
upalsky 1969, Stickel 1969, Beckett 1970, Henny and Ogden 1970, Kemper 
and Eastman 1970, Ogden 1970, 1975, Reese 19 70, 19 72, 1975, 19 77, Spit- 
zer 1970, Kennedy 1971, Wiemeyer 1971, papers in Ogden 19 72, Rigg 19 72, 
Truitt 1972, Henny, et.al. 1974, Henny 1975, Henny and Noltemeier 1975, 
Melquist 1975, Seek 1975, Denton 1977, Henny, et.al. 1977, Szaro 1978, 
VanDaele 1981), (b) determination of pesticide levels in various popu­
lations and the effects on productivity (Peterson 1969^, Spitzer 1970, 
Henny, et.al. 1977, Johnson, et.al. 1975, Puleston 1975, Wiemeyer 1975, 
Via 1975, Spitzer 1978, Wiemeyer, et.al. 1978), (c) comparative studies 
of past and present osprey populations (Schmid 1966, Reese 1969, papers 
in Ogden 1972, Henny and Stotts 1975, Stinson and Byrd 1976), (d) studies 
concerning migration and band recoveries (Henny and VanVelzen 1972, Ken­
nedy 1973), and (e) the implementation of various management techniques 
(papers in Ogden 1972, Rhodes 1972, Kennedy 1971, Zimmerman 1973, Henny 
1975, Postupalsky 1977, Spitzer 1977, 1978, Voous 1977). Following a 
ban in 19 73 on the use of DDT in the United States and a subsequent 
improvement in osprey productivity (Henny, et.al. 19 77), these manage­
ment techniques have halted osprey population declines in nearly all 
areas.
Concomitant with population stabilization, a new phase of research 
began directed toward understanding various aspects of osprey ecology. 
Time-budgeting by adults has been examined rather extensively (Leven- 
son 1979, Stinson 1978), as has foraging (Mills 1972, Wiley and Lohrer 
1973, Ueoka and Koplin 1973, Dunstan 1974, Grubb 1977a , 1977b, Szaro 
1978). Breeding behavior has also received much attention (Meinertz- 
hagen 1954, Ames 1964, Garber and Koplin 1972, Green 1974, 1976,
Schroeder and Melquist 1975, Stinson 1976, 1977a , Levenson 1979, Bell 
1980), but behavior of young has been relatively neglected. Stinson 
(1977a) and Green (1974, 1976) describe some aspects of nestling behav­
ior; Stotts and Henny (1975) report only the age at first flight. Mein- 
ertzhagen (1954) and Stinson (1977b) present information on parent-young 
interactions and familial longevity, respectively. However, both these 
accounts concern the young after they have fledged. Recently, aggres­
sive interactions among nestling ospreys were reported (Poole 1979,
Judge 1980), but no attempt was made to elaborate on any but the action 
patterns directly involved.
There exists, then, a lack of information concerning the behavioral 
development of nestling ospreys. Before managerial techniques such as 
nestling transfer (Kennedy 1971, Spitzer 1978, Peterson 1969b) or hacking 
(Hammerstrom 1977, Temple 1977, Sherrod and Cade 1978) can be used, nor­
mal behavioral development of the young must be well understood.
Comprehensive ethological studies concerning birds of prey are limi­
ted to Ellis’ (19 73, 19 79) work with the Golden eagle (Aquila chrysaetos). 
Behavioral studies of other raptors, including the African harrier hawk 
(Polyboroides typus) (Brown 1972), the Brown snake eagle (Circatus cin-
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ereus) (Steyn 1972), the Tawny eagle (Aquila rapax) (Steyn 1973), the 
Harpy eagle (Harpia harpyja) (Rettig 1978), the Goshawk (Accipiter gen- 
tilus) (Schnell 1958), the African fish eagle (Haliaetus vocifer) (Brown 
1960), and the Black sparrowhawk (Accipiter melanoleucus) (Brown and 
Brown 1979), are similar to many of the osprey studies in that they deal 
predominantly with adults. Portnoy and Dodge (19 79) present data on 
parent-young interactions and feeding behavior for the Red-shouldered 
hawk (Buteo lineatus), but do not discuss further the behavior of the 
young. Nice (1962) provides a very general report on the behavioral 
development of birds, and discusses (pages 148-152) a developmental cate­
gory which presumably would include the osprey ("Semi-Altricial Chicks 
Unable to Leave Nest But Covered With Down: Bittern, Condor, Owls").
Her work, however, lacks critical data.
The primary objectives of my study were: (1) to describe qualita­
tively and quantitatively the development of behavior in nestling ospreys, 
(2) to determine and to quantify parental activities relevant to the sur­
vival of the young birds, (3) to assess those behaviors and attributes 
considered critical to currently employed managerial techniques, and (4) 
to present this information in a format usable by management personnel.
METHODS AND MATERIALS
Data were collected at 3 osprey nests in the lower Chesapeake Bay, 
Virginia, area. Each nest was chosen because of its historical success 
(M.A. Byrd, personal communication) and its accessibility to observa­
tions from land. Nest A, observed in 1980, was located on a channel 
marker in the Western Branch of Wormley Creek, a tributary of the York 
River. Nests B and C, observed in 1981, were located 120 m apart on 
the NW corner of Fishermans Island on a pier and on an aluminum arti­
ficial nesting platform, respectively.
Observations were made from a plywood blind mounted on a 10 m tower 
constucted of scaffolding. The blind used in 1980 was destroyed during 
a storm in August of that year, and another similar blind was constructed 
for use in 1981. Blinds were 1.3 m wide by 2 m long by 1.6 m high, with 
a 0.3 m observation slot across the front. The blind used at Nests B 
and C also had a 0.3 m observation slot across the back to allow obser­
vation of both nests. All observation slots were covered with burlap to 
prevent detection of the observer by the birds. Side windows with 
adjustable canvas flaps helped regulate temperature inside the blind.
The Nest A blind was located at a distance of 80-90 m; the Nest B 
and C blind was located between the two, 60 m from each. A 30x spotting 
scope and a portable electric clock with a second hand were used for 
making and timing observations. Data were recorded by hand.
Nest A was observed on 45 days between 30 April and 6 July, 1980,
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for a total of 336.75 hours (mean=7.5 h/day). Nest B was observed on 
15 days between 21 May and 5 July, 1981, for a total of 87.33 hours 
(mean=5.8 h/day). Nest C was observed on 7 days between 1 June and 16 
June, 1981, for a total of 36 hours (mean=5.1 h/day).
Individual nestlings in Nest A were identified by detecting recog­
nizable plumage and size differences between the older and younger chick 
(A1 and A 2 , respectively). Because there were three nestlings in Nest B, 
the second chick (B2) was marked on the base of the upper mandible with 
tan-colored fingernail polish. The older and younger nestlings (B1 and 
B3, respectively) were identified by detecting recognizable size and 
plumage differences. The older nestling in Nest C (Cl) was marked simi­
larly to B2, and was easily distinguishable from its younger sibling (C2).
On the basis of Ellis1 (1973) ethogram for the Golden eagle, I syn­
thesized a catalog-type listing of expected osprey behaviors. This rec­
ord was taken into the field during the 1980 observations to allow quick 
recognition and categorization of behaviors as they were initially obs­
erved. This modified version of Ellis’ ethogram is presented in Table 1.
I classified osprey behaviors which were comparable to Golden eagle 
behaviors described by Ellis (1973) according to his nomenclature, where­
as I gave unique osprey behaviors descriptive names in the fashion of 
Ellis (1973) and Pettingill (1970).
Weather data were recorded at 30 minute intervals during observa­
tion periods. Variables included: (a) wet bulb and dry bulb tempera­
tures (°C)— measured with a sling psychrometer, (b) wind speed (Wind)—  
estimated according to the method described by Donn (1972), (c) sky con­
dition (Sky)— assigned a numerical rating from 0-5 (0=100% sunniness and
TABLE 1 
EXPECTED OSPREY BEHAVIORS1
General heading
Subheading Characterization
Action Pattern or Posture
Postures
Lie
Sit
Stand
One-leg-stand
Look Behaviors 
Head-bob 
Head-side-sway
Ingestion Related Behaviors 
Food Billing Behaviors 
Bill-stab 
Bite 
Nibble 
Tear
Other Food Related Behaviors 
Wing-quiver 
Swallow 
Bill-wipe 
Neck-pump 
Defecate 
Cas t-and-Vomit
Social Behaviors
Social Billing Behaviors 
Bite
Bill-stab 
Other Social Behaviors 
Attack
support on breast and tarsi 
support on tarsi 
support on both feet 
support on one foot
cyclic vertical looking mvts. 
cyclic lateral looking mvts.
rapid jab and withdrawal 
Bite carcass 
Nibble carcass 
dismember prey
quiver wings as solicite food 
Swallow
clean bill by rubbing 
crane neck 
evacuate cloaca 
disgorge
Bite another osprey 
rapid jab and withdrawal
Attack
9.
TABLE 1 (continued)
General heading 
Subheading
Action Pattern or Posture
Locomotory Behaviors
Ambulatory Action Patterns 
Crawl 
Walk 
Run
Hop-jump 
Aerial Action Patterns 
Flap
Spread-hold
Fly
Nest Oriented Behaviors
Place-nesting-materials
Nibble-nesting-materials
Maintenance Behaviors 
Preen 
Eye-rub 
Scratch 
Head-shake 
Ruffle-shake 
Tail-shake 
Two-wing-up-stretch 
Wing-leg-tail-down- 
stretch 
Mouth-stretch
Heat Related Behaviors 
Pant
Wing-droop
Characterization
Lie or Sit locomote 
Stand locomote slowly 
Stand locomote quickly 
Stand leap with both feet
lift and wave wings
lift and hold wings spread
wing locomote
push nesting material onto nest 
Nibble nesting material
bill body surface 
rub eye area on wing or back 
scrape head with one foot 
shake head in rapid cycles 
shake body
rapidly quiver retrices 
lift and stretch folded wings
stretch unilaterally 
Yawn and Gape
open mouth; breath rapidly 
sag wings to sides
modified from Ellis (1973, Pages 35-39).
very few clouds during the preceeding 30 minutes, 5=0% sunniness and 
more than 80% clouds during the preceeding 30 minutes), and (d) precipi­
tation (Precipitation)— also assigned a numerical rating from 0-5 (0=no 
rain during the preceeding 30 minutes, 5=heavy rain throughout the prec­
eeding 30 minutes). Relative humidity was determined from the "Relative 
Humidity From Wet and Dry Bulb Temperature" table in Weast (1971).
For analysis the behaviors were classified as either "States" or 
"Events". A State is an activity which is of some duration, for example 
Lying, Sitting, or Standing, whereas an Event is an action which is per­
formed more-or-less instantaneously, for example Scratch, Head-shake, or 
Crawl. States were recorded to the nearest 0.5 minute, and Events were 
recorded as they occurred within 0.5 minute intervals.
The IBM/370 computer at the College of William and Mary was used to
read the data in raw form and calculate the duration and number of bouts
for each State and the number of each Event type (as performed by each
nestling on each observation day). Calculations were then performed to 
determine values for: (a) the percent total time (PTT), (b) the average
bout length (ABL) in minutes, and (c) the number of bouts per hour (NPH) 
for each State, and (d) the number per hour (NPH) for each Event. The A1 
and A2 data were then further analyzed on the computer to obtain values 
at 30 minute intervals (to be coordinated with the weather variables) for: 
(a) the time spent engaged in each State, and (b) the number of each Event 
type performed.
The final step of the analysis consisted of linear regressions of 
the daily behavioral data values for each chick (dependent variables) 
against age (independent variable), and linear regressions of the 30 min-
11.
ute interval data values for nestlings A1 and A2 (dependent variables) 
against the weather data for those nestlings (independent variables).
During observations at all three nests, there were no signs indicat­
ing my presence affected the normal behavioral regime of the nestlings. 
Towers and blinds were erected well before hatching so that their presence 
would be familiar to the nestlings. To allow adjustment by the adults 
the study sites were not visited (with the exception of 2-3 visits to 
check eggs for hatching) until several weeks after tower and blind con­
struction. Judging by the many instances when males from each nest 
perched relatively close to the blind (10-20 m) , this strategy seemed 
to be effective. The male from one of the Fishermans Island nests, in 
fact, alighted and perched on the blind roof several times while it was 
occupied, and occasionally perched there when the blind was not occupied.
RESULTS
Nestlings A1 and A2 hatched on 11 and 13 May, 1981, respectively.
They fledged on 2 (Al) and 5 (A2) July, 1981. Hatching dates for the 
nestlings at Nest B were 18 (Bl), 20 (B2), and 21 (B3) May, 1981. Chicks 
B1 and B2 were first observed flying on 5 July, 1981 (exact date of fledg­
ing unknown), and collection of data on nestling B3 was not continued past 
this date. Hatching dates for the chicks at Nest C were 28 (Cl) and 29 
(C2) May, 1981. Data collection was terminated at this nest on 16 June, 
1981, due to abandonment by the adults.
The abandonment of Nest C apparently occurred due to insufficient 
prey delivery by the resident male (data not presented in this thesis), 
and allows a comparison of presumed normal behavior (nestlings Al, A2,
Bl, B2, and B3) with that of nestlings subjected to a certain amount of 
food deprivation and then suddenly cut off from all aspects of parental 
care.
There were many behaviors not performed by either one or both of nest­
lings Cl and C2, including Stand, One-leg-stand, Walk, the Events associ­
ated with Wing-flap, Nibble-food, Bite-and-Tear-food, Wing-quiver, Bill- 
scrape, Cast-and-Vomit, Eat, Tail-shake, Two-wing-up-stretch, Gape, and 
"Cheap". Most of these behaviors are typically not performed until later 
than about three weeks of age, and the abandoned nestlings were 18 (C2) 
and 19 (Cl) days old. The absence of Nibble-food and Gape performance
13.
has no obvious explanation.
The remaining behaviors (those performed by both Cl and C2), can be 
placed in three different categories. These categories were determined 
by noting differences on the plots included in this thesis. Although not 
tested to determine if statistically different, these categories are felt 
to represent distinct differences in behavioral performance levels from 
the other nestlings.
First are those which were seemingly unaffected by the food depriva­
tion leading to abandonment, including Lie (NPH), Sit (ABL, NPH), Wing- 
flap, Bill-wipe, Nibble- and Place-nesting-materials, Preen (PTT, ABL, 
NPH), Head-shake, Wing-shake, Wing-stretch, Wing-leg-tail-down-stretch, 
Eye-rub, and Pant (PTT, ABL, NPH). Next are those which were performed 
at a lower level than that of the other nestlings. This group included 
Lie (PTT), Head-side-sway, and Lean-down-stretch-wings-up. The third 
category consists of those behaviors performed at an elevated level, in­
cluding Lie (ABL) (up to 10 days), Sit (PTT), Crawl, Bill-stab (nestling 
Cl), and "Seeir".
Discussion of these behaviors and suggestions as to why their perfor­
mance levels varied (or were similar) are included in the categorical 
discussion sections following each group of behaviors (see below).
First observed performance data (FOP) for each behavior are presented 
in Table 2. In the remainder of the Results section, each behavior is 
handled individually and completely. The following information is includ­
ed for each: (a) a description of how the behavior is performed and, where 
appropriate, its function, (b) the earliest FOP, (c) a plot or plots of 
the percent total time (PTT), the average bout length (ABL) in minutes, 
and/or the number per hour (NPH) vs. age (depending on whether the behav-
TABLE 2
FIRST OBSERVED PERFORMANCE DATA1
Nestling
Action Pattern or
Posture
A1 A2 B1 B2 B3 Cl C2
Lie 0 0 3 2 0 4 3
Sit 0 0 3 2 0 4 7
Stand 22 21 28 27 25 19 -
One-leg-stand 46 48 - — - — —
Crawl 8 7 3 7 0 4 3
Walk 24 22 28 27 25 19 -
Run 41 39 28 27 39 - -
Hop-jump 9 10 37 13 41 - -
Wing-flap 8 8 10 7 11 14 18
Dance 50 50 37 36 39 - -
Hold 50 50 42 43 41 - -
Hover 49 50 44 - - - -
Glide 49 50 - - - - -
Nibble-food 12 15 10 9 11 — 10
Bite-and-Tear-food 27 28 16 15 39 - -
Wing-quiver - - - - 11 - -
Bill-wipe 13 15 11 10 7 11 10
Bill-scrape 13 11 16 15 13 11 -
Defecate 8 6 3 9 5 6 7
Cas t-and-Vomit - 53 - - - - -
Fed 0 0 3 2 0 4 3
Eat 12 10 35 41 39 - —
Bill-stab (nestmate) 8 7 3 7 - 6 5
Place-nesting-
material 23 21 16 9 13 14 13
Nibble-nesting-
material 9 7 3 9 7 6 5
TABLE 2 (continued)
Nestling
Action Pattern or
Posture
A1 A2 B1 B2 B3 Cl C2
Preen 8 6 8 7 7 6 7
Eye-rub 9 7 3 9 7 6 5
Scratch 16 31 28 27 15 - -
Head-shake 6 7 3 7 5 6 5
Wing-shake 15 13 14 20 13 14 12
Tail-shake 13 21 21 17 25 19 -
Wing-stretch 13 6 11 10 11 14 10
Wing-leg-tail- 
down-stretch 18 19 10 9 8 19 18
Two-wing-up-
stretch 10 3 21 10 32 _
Lean-down-stretch-
wings-up 13 10 10 7 7 11 10
Yawn 8 6 3 2 13 4 10
Gape 13 10 11 10 8 - —
Pant 8 6 8 7 5 6 5
Head-side-sway 8 10 10 10 7 19 18
"Seeir" 8 8 18 9 15 4 3
"Cheap” 31 10 42 41 — — —
Brooded 0 0 3 2 0 4 3
Shaded 1 0 8 7 5 6 5
values represent the age in days after hatching, with 0=hatching day.
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ior is a State or an Event), and (d) the results of the regression analy­
ses vs. age and vs. weather. Related behaviors are grouped under general 
headings, for example "Postures". Following each behavioral category is 
a short discussion section intended to tie together some of the statisti­
cal results and to emphasize major trends. Not all of the relationships 
are discussed.
Data for all behaviors are presented in Tables 3-62 (see Appendix). 
The plots are included in this section because graphical presentation 
allows quick visual comprehension of the data. Data for all seven nest­
lings are included on each plot because discrete trends in behavioral 
performance are easily discerned where they occur, and, variations may be 
seen. Also, the effects of food deprivation on the Nest C chicks' behav­
ior are readily comparable to performance levels of the other nestlings.
In addition, it allows detection of internest and intranest differences 
and similarities in behavior performance.
To avoid repititious citation of Ellis1 (1973, 1979) papers when 
presenting behavior names and descriptions, his terminology and explana­
tions are enclosed in single quotation marks (f 1) throughout the rest 
of this section.
POSTURES
1 Lie1— 'The breast and proximal end of one or both tarsi contact the 
substrate. The tarsi, back, and rump are horizontal or nearly so. Lie 
is the normal resting posture for (ospreys).1 The FOP was at 0 days (Al,
A2, and B3), and performance levels decreased gradually with age (Figures
1, 2, and 3).
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Figure 1. Lie percent total time data vs. age. On this 
figure and Figures 2-50 the legend is as follows:
--------------   Nestling A1
RED
  Nestling A2
--------------- Nestling B1
GREEN  Nestling B2
  Nestling B3
BLUE
Nestling Cl 
Nestling C2
20
40
50
19.
Figure 2. Lie average bout length data (in minutes)
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Figure 3. Number of Lie performances per hour vs. age.
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The PTT data for Lie gave highly significant negative regression 
coefficients (RC's) vs. age (P<^.01) for all seven nestlings. Regres­
sions of ABL data vs. age gave significant negative RC's (P<,.05) for Al, 
A 2 , B3, and C2, and nonsignificant RC's for the remaining nestlings. 
Regressions of NPH data vs. age gave significant negative RC's (P«<.05) 
for Al and A2, nonsignificant RC's for Bl, B2, and B3, and highly signi­
ficant positive RC's (P"<1.01) for Cl and C2.
Both Al and A2 data gave highly significant negative RC's vs. temp­
erature (P-C.01), and the Al data gave a significant positive RC vs. Sky 
(P<.05). None of the other weather variables tested significantly.
'Sit'— 'The tarsi are horizontal on the substrate. The breast is 
raised (not supporting weight).' Sit was initially observed only when 
a nestling was being fed or was defecating, but its frequency and dura­
tion increased quickly with age, levelled off, and then decreased toward 
the end of the nestling period (Figs 4, 5, and 6). The FOP was at 0 days 
(Al, A 2 , and B3) .
The PTT and NPH data for Sit both gave highly significant positive 
RC's vs. age (P^.01) for B3, Cl, and C2; data for the other nestlings 
tested nonsignificantly. Regressions of ABL data vs. age gave signifi­
cant positive RC's (P<1.05) for A 2 , Cl, and C2, with the remaining nest­
lings testing nonsignificantly.
Both Al and A2 data gave highly significant negative RC's vs. rela­
tive humidity (P-<.01) and significant positive RC's vs. Precipitation 
(P<.05). Nestling Al data gave significant negative RC's vs. Sky and 
vs. Wind (P*<-.05), and none of the other weather variables tested signifi­
cantly.
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Figure 4. Sit percent total time data vs. age.
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Figure 5. Sit average bout length data (in minutes) vs. age.
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Figure 6. Number of Sit performances per hour vs. age.
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1 Stand1 —  'The weight is supported on the feet with both tarsi ori­
ented vertically.' Stand was initially observed only when a nestling 
defecated. The FOP was at 19 days (Cl), and levels increased quickly 
after Stand was initially performed (Figs 7, 8, and 9).
The PTT and NPH data for nestlings Al, A 2 , Bl, B 2 , and B3 all gave 
significant positive RC's (P*<^.05) when regressed vs. age, while data for 
Cl tested nonsignificantly and C2 was never observed Standing. Regres­
sions of the ABL data vs. age gave highly significant positive RC's 
(P-<.01) for Al, A2, and B3, and significant positive RC's (P^.05) for 
Bl and B2. Again Cl tested nonsignificantly.
Both Al and A2 data gave highly significant positive RC's vs. temp­
erature and vs. relative humidity (P-<-.01), and the A2 data gave a signi­
ficant positive RC vs. Sky (P<C.05). None of the other weather variables 
tested significantly.
'Qne-leg-stand'— 'The weight is mostly or entirely supported on 
one leg or one leg and the tail.' One-leg-stand is a resting posture, and 
occurs very late in the developmental process. The FOP was at 46 days 
(Al); A2 was the only other nestling observed performing this behavior. 
Like Stand, One-leg-stand performance levels increased quickly after 
the FOP.
The PTT, ABL, and NPH data all gave significant positive RC's vs. 
age (P<C.05) for both Al and A2. Only the A2 data vs. Sky relationship 
gave a significant RC (P<L.05), which was positive.
33.
Figure 7. Stand percent total time data vs. age.
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Figure 8. Stand average bout length data (in minutes) vs. age.
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Figure 9. Number of Stand performances per hour vs. age.
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POSTURES: DISCUSSION
The general negative relationship between age and Lie performance 
and positive relationship between age and Stand performance indicate an 
increase in both muscular strength and coordination through the course 
of the nestlings’ growth. The short duration and unsteadiness during 
early Stand performances supports this idea.
The results of the statistical analyses involving the weather vari­
ables indicate that nestlings A1 and A2 were Lying or Sitting less, and 
Standing more, with an increase in either temperature or relative humid­
ity. Where Panting and being Shaded are obvious means of thermoregulation, 
it is possible that by Standing, and thus exposing more of the body sur­
face, a nestling osprey is also able to regulate itsobody temperature to 
some degree.
The positive relationships between A1 and A2 Sit data and Precipita­
tion may indicate that this posture is the most stable for a nestling
during inclement weather. The negative relationship between Wind and Al 
Sit data, however, contradict this idea.
The comparatively aberrant statistical results for nestlings Cl and
C2 ( Lie NPH, Sit PTT, ABL, and NPH) are probably due to termination of
observations. Hunger-induced restlessness, however, may be in part res­
ponsible .
L0C0M0T0RY BEHAVIORS
’Crawl’— -Although Ellis (1973, 1979) differentiates between the loco- 
motory behaviors performed while Lying and Sitting, that distinction was 
not used here. Crawl consists of a stepping motion with the weight sup­
41.
ported on the tarsi, ’often with wing support and with the feet closed.’ 
The FOP was at 0 days (B3), with performance levels showing an abrupt 
increase at 5-10 days and then a gradual decrease (Fig 10).
Crawl data gave highly significant positive RC's vs. age (P^.01) 
for Cl and C2. The remaining nestlings all tested nonsignificantly.
Both A1 and A2 data gave significant negative RC’s vs. Sky (P<..05), with 
none of the other weather variables testing significantly.
’Walk* —  'The foot is open, and as the bird Walks, the axis of the 
body swings left and right posteriorly in a swaggering motion.' Walk is 
the locomotory behavior performed from a Standing posture, and was initi­
ally observed only prior to Defecation. As development progressed, how­
ever, Walk became the predominant locomotory behavior. The FOP was at 
19 days (Cl), with performance levels increasing steadily throughout the 
remainder of the nestling period (Fig 11).
Regressions of Walk data vs. age gave highly significant positive 
RC's (P<1.01) for all nestlings observed performing this behavior except 
Cl, which tested nonsignificantly. None of the weather variables tested 
significantly for either A1 or A 2 .
Wing-flap— The wings are elevated and lowered quickly and repeti­
tively. This behavior is always performed from Stand, and seems to func­
tion in the development of muscular strength and coordination requisite 
to flight. Both the number of Wing-flapping bouts (Fig 12) and the num­
ber of flaps per bout (Fig 13) were regressed with age, whereas only the 
number of flaps was regressed with the weather variables. The FOP was at
42.
Figure 10. Number of Crawl performances per hour vs. age.
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Figure 11. Number of Walk performances per hour vs. age.
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Figure 12. Number of Wing-flap bouts per hour vs. age.
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Figure 13. Average number of flaps per Wing-flap bout vs. age.
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7 days (B2), with performance levels low and variable until around 30 days, 
and then increasing rather abruptly.
Wing-flapping (NPH) data gave highly significant positive RC's vs. 
age (P<.01) for all nestlings except Cl and C2, which tested nonsigni- 
ficantly. The number of flaps per bout data gave highly significant 
positive RC's vs. age (P^C.Ol) for all nestlings except Cl and C2, which 
again tested nonsignificantly.
Nestling A1 data gave a significant positive RC (P<..05) and the A2 
data a positive RC (.05-< P <.06) vs. relative humidity. None of the 
other weather variables regressed significantly.
The following Events are included in the Locomotory Behaviors section 
because they are performed during Wing-flapping and consequently are con­
ducive to eventual flight. Because these behaviors were performed very 
infrequently until much later in nestling development, and even then were 
not performed often, no figures are presented. The performance levels of 
all of these behaviors generally increased with age after the FOP.
'Run'— Run is simply an accelerated Walk. The FOP was at 27 days
(B2) .
Run data gave significant positive RC's vs. age (P^.05) for Al, A 2 , 
and Bl. None of the other nestlings observed performing Run tested sig­
nificantly, and none of the weather variables regressed significantly for 
either Al or A 2 .
'Hop-jump' —  'Accomplished by crouching so that the legs are bent in
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preparation for the upward spring and the body axis is nearly horizontal. 
The (osprey) spreads its wings vertically and laterally simultaneously, 
straightens its legs, and pushes upwards and forward. An osprey leaves 
its legs extended when Hop-jumping across the nest.' The FOP was at 9 
days (Al).
Hop-jump data gave highly significant positive RC's vs. age (P<1.01) 
for Al, A 2 , and B 2 , and a significant positive RC vs. age (P<C.05) for 
Bl. Nestling B3 was the only other chick observed performing Hop-jump, 
and its data tested nonsignificantly. Both Al and A2 data gave signifi­
cant positive RC's vs. relative humidity (P<C.05), with none of the other 
weather variables regressing significantly.
Dance— Dance consists of a rapid raising and lowering of each foot, 
generally but not always alternating steps, and often merges with Hop- 
jump. The FOP was at 36 days (B2).
Dance data gave significant positive RC's vs. age (P^.05) for A2 
and Bl, and positive RC' s vs. age (.05-£ P<. .08) for Al, B2, and B3. Neither
Cl nor C2 was observed performing Dance. Relative humidity was the only
weather variable which regressed significantly vs. Dance data (P-C.05); 
the relationship was positive and with the Al data only.
Hold— The feet grasp the substrate during Wing-flapping. Hold pre­
vents the nestling from becoming airborne. The FOP was at 41 days (B3).
Hold data gave significant positive RC's vs. age (P^.05) for A 2 ,
Bl, and B3, and a positive RC vs. age (.05-< P<T.06) for Al. Nestling B2
data tested nonsignificantly, and neither Cl nor C2 was observed perfor­
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ming Hold. None of the weather variables regressed significantly vs.
Hold data for either Al or A2.
Hover— Hover occurs when the weight is supported by the wings dur­
ing Wing-flapping, i.e., the feet are not in contact with the substrate. 
Hop-jump always precedes Hover, and the FOP was at 44 days (Bl).
Hover data gave significant positive RC's vs. age (P<.01) for nest­
lings Al and A2 only, and none of the weather variables regressed signi­
ficantly.
Glide— Glide consists of facing into the wind with the wings ex­
tended laterally, and maintaining this position as the body raises above 
the substrate. As in Hover, the weight is supported by the wings, but in 
Glide they remain extended vs. being flapped. The FOP was at 49 days 
(A2) .
The Glide data gave significant positive RC's vs. age (P-'C.OS) for 
both Al and A2, the only nestlings observed performing this behavior.
None of the weather variables regressed significantly.
LOCOMOTORY BEHAVIORS: DISCUSSION
The majority of the locomotory behavior vs. age relationships being 
positive indicates, as the posture data did, that muscular strength and 
coordination are increasing with age. Crawl data do deviate slightly from 
this trend, however this behavior is the nestlings' earliest and, for a 
good deal of the nestling period, their only locomotory behavior. Also, 
Crawl does not necessarily require the physical abilities needed for per­
forming the more advanced locomotory behaviors, such as Walk, Run, etc.
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The few weather variable-locomotory behavior relationships do not 
seem causal, for example Sky vs. Crawl and relative humidity vs. Hop- 
jump. Although one might expect relationships between Wind and at least 
some of the Events associated with Wing-flapping (especially Glide), 
such relationships were not detected.
The positive relationships between Crawl and age for nestlings Cl 
and C2 are probably due to data collection being terminated for these 
chicks around the same age when the other nestlings' Crawl performance 
levels were highest. This resulted in a similar early peak but no subse­
quent decline. The possible increases in restlessness and solicitory 
behavior due to food deprivation may help explain the unusually high 
peak in Crawl performance for these chicks. The relative lack of per­
formance by nestlings Cl and C2 of the other locomotory behaviors can 
probably be attributed to termination of data collection.
BEHAVIOR RELATED TO INGESTION
'Nibble-food'— 'A rapid series of slight open-close mouth movements, 
performed while the bill contacts a carcass.' This behavior is performed 
primarily 'at meal times if the female is slow to offer food.' As the 
female was feeding one nestling, another chick would Crawl or Walk to the 
prey item and Nibble. Nibble did not appear to be a means of direct food 
aquisition, however a Nibbling nestling was usually offered food shortly 
after performing this behavior. The FOP was at 9 days (B2), with perfor­
mance levels generally increasing after this time and then decreasing tow­
ard the end of the nestling period (Fig 14).
Nibble-food data gave significant positive RC's vs. age (P-C.05) for
55.
Figure 14. Number of Nibble-food performances per
hour vs. age.
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only A1 and A 2 . Both A1 and A2 data also gave significant negative RC's 
vs. temperature (P-<.05), with none of the other weather variables regres­
sing significantly.
' Bite'—  'An (osprey) orients its head toward an object, extends its 
head and neck, opens its mouth, and closes or attempts to close on the 
object.' Bite seemed to be an advanced form of Nibble; however it did not 
entirely replace Nibble. In this study, Bite was combined with 'Tear'—  
'The head is lowered, and the hook of the bill grasps (Bites) the carcass; 
this is followed by a quick upward pull. Often, the bill is twisted rap­
idly during the tug.' Bite-and-Tear was performed during self-feeding.
It was occasionally performed on a carcass held by an adult, but more 
often when a nestling was Standing on a carcass and pinning it down. The 
FOP was at 15 days (B2).
A nestling was recorded as having performed Bite-and-Tear when this 
behavior was observed singly and at the onset of an Eating bout. Only the 
first Bite-and-Tear of an Eating bout was recorded, which allowed con­
tinuation of observations of other nestlings present. Nestlings performed 
Bite-and-Tear repetitively throughout an Eating bout, and actual perfor­
mance levels probably increased abruptly (concomitantly with Eat) once 
self-feeding was well-established (Fig 15).
The Bite-and-Tear data gave significant positive RC's vs. age (P<1.05) 
and vs. relative humidity (P<C.05) for A1 and A 2 , with none of the other 
nestlings or weather variables testing significantly.
'Wing-quiver'— "The rapid quivering of the slightly spread wings
Figure 15. Number of Bite-and-Tear performan 
per hour vs. age.
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of a hatchling.’ Wing-quiver was observed only once in this study (B3 
at 11 days), and occured when the adult female at the nest was feeding 
the young. The function seems to be food-solicitation (Pettingill 1970, 
Ellis 1973, 1979), and the one observed performance did result in a 
prompt offer of food to the displaying nestling. Because Wing-quiver 
was recorded only once, no statistical analysis was possible.
f Bi11-wipe’—  TThe rubbing of the bill on a rock, stick, or other 
object.’ As in the Golden eagle, ’feeding bouts always preceded Bill- 
wipe at the nest, but not all feeding bouts were followed by Bill-wipe.' 
Bill-wipe appears to function in removing food fragments from the bill.
The bill was closed, or nearly closed, during Bill-wipe, and only the 
outer edges of the bill were rubbed. The FOP was at 7 days (B3), with 
performance levels increasing abruptly around 15-20 days and then level­
ling off (Fig 16).
Bill-wipe data gave highly significant positive RC's vs. age (P<. .01) 
for A1 and A 2 , and a significant positive RC vs. age (P<. .05) for B3.
The other nestlings all tested nonsignificantly.
Nestling A1 data gave a significant positive RC vs. Wind (P<^.05), 
and the A2 data a highly significant positive RC vs. Sky (P*<.01). None 
of the other weather variables regressed significantly.
Bill-scrape— The scraping of the inner edges of the opened bill on 
a stick. Bill-scrape, like Bill-wipe, was performed only after feeding 
and eating bouts (but not after all such bouts), and apparently functions 
in removing food fragments from the edges of the bill. The FOP was at
63.
Figure 16. Number of Bill-wipe performances per
hour vs. age.
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11 days (A2 and Cl), with performance levels increasing gradually to a 
peak around 35-40 days, then decreasing slightly and levelling off 
(Fig 17).
The Bill-scrape data gave highly significant positive RC’s vs. age 
(P^..01) for all nestlings observed performing this behavior except Cl, 
which tested nonsignificantly, and none of the weather variables regres­
sed significantly.
'Defecate*— 'The following is a description of Defecation as per­
formed by (nestling ospreys): (1) the body orients to direct the ejection, 
(2) the rump raises, and (3) the tail lifts prior to the muscular con­
traction that evacuates the cloaca. Prior to Defecation the wings may 
be slightly or greatly elevated, and the head lowers and points down. 
Locomotory intention movements usually precede Defecation.1 In nearly 
all cases, Defecation was preceded by Crawling or Walking backwards 
toward the nest rim. Also, excreta were almost always ejected out of 
the nest. The function of 'such elaborate Defecation behavior' is prob­
ably to prevent soiling of the nest. The FOP was at 3 days (Bl), with 
performance levels increasing quickly around 5 days and then levelling 
off (Fig 18).
Defecate data gave highly significant positive RC's vs. age (P<.01) 
for Al, A2, Cl, and C2. Nestlings Bl, B2, and B3 all tested nonsigni- 
ficantly. When regressed with the weather variables, only the A2 data 
vs. Wind gave a significant RC (P<.05), which was negative.
'Cast-and-Vomit'— 'When Casting, an (osprey) arches its neck, ro-
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Figure 17. Number of Bill-scrape performances
per hour vs. age.
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Figure 18. Number of Defecate performances per hour
vs. age.
.3
,2
. 1
,0
9
8
7
6
5-
4-
3-
2-
1-
C-
nn
»
5 10 15 20 25 30 35 40 45 50 55
ROE IN DAYS

71.
tates its head facing downward and forward, Gapes widely, and rapidly 
shakes its head laterally several times.1 The function of Cast-and- 
Vomit is to disgorge pellets, or boluses, of "undigested parts of the 
bird's food" (Terres 1980, page 683). Cast-and-Vomit was observed only 
once in this study (A2 at 53 days), and consequently was not analyzed 
statistically.
Fed— The nestling receives bits of flesh (prey) from an adult. The 
FOP was at 0 days (Al, A 2 , and B3), with performance levels being highly 
variable throughout the nestling period (Figs 19, 20, and 21).
Fed PTT data gave significant negative RC's vs. age (P<C..05) for 
only Al and A 2 . Regressions of ABL and NPH data vs. age gave highly 
significant negative RC's (P<^.01) for nestlings Al and A 2 , respectively, 
and again none of the other nestlings tested significantly.
Nestling A2 data gave a highly significant positive RC vs. relative 
humidity (P-C.01), and the Al data a positive RC vs. Wind (. 05 P-<-. 07).
None of the other weather variables regressed significantly.
Eat— A nestling Bites-and-Tears bits of flesh from a prey item and 
swallows them. Eat was almost always performed from Stand, and the FOP 
was at 10 days (A2). Performance levels were low and variable until 
around 35 days, at which time they increased abruptly (Figs 22, 23, and 
24).
PTT Eat data gave significant positive RC's vs. age (P^.OS) for 
Al, A 2 , and Bl, and positive RC's vs. age (. 05-<.P-<_. 06) for B2 and B3. 
Regressions of ABL and NPH data vs. age gave highly significant positive
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Figure 19. Fed percent total time data vs. age.
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Figure 20. Fed average bout length data (in minutes) vs. age.
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Figure 21. Number of Fed performances per hour vs. age.
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Figure 22. Eat percent total time data vs. age.
o . i H
o . 10
0 .09
0 .08
E.
A
T
P
T
T
0 . 03 -
555045403020
80.
Figure 23. Eat average bout length data (in minutes) vs. age.
20
19
18
17
16
15
1 4
13
12
11
10
9
8
7
6
5
4
3
2
1
0
AOE IN DAYS
82.
Figure 24. Number of Eat performances per hour vs. age.
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RC's (P^.Ol) for Al, A 2 , and Bl. Nestling B3 NPH data gave a signifi­
cant positive RC vs. age (P^.05).
Both Al and A2 data gave highly significant positive RC's vs. rela­
tive humidity (P<C.01), and significant negative RC's vs. Sky (P^.OS). 
None of the other weather variables regressed significantly.
BEHAVIOR RELATED TO INGESTION: DISCUSSION
The relationships between Nibble-food and age and Bite-and-Tear- 
food and age for nestlings Al and A2 and not for the other chicks demon­
strates intemest variation (discussed later) . These relationships would 
be expected in the context of the higher degree of manipulative abilities 
required for their performance. Bill-wipe performance is highly vari­
able, but does seem to peak around 20-30 days of age and then moderate. 
During this same period (20-30 days), Bill-scrape performance increases, 
which supports the idea that it may replace Bill-wipe to some degree.
The more complex nature of Bill-scrape (vs. Bill-wipe) might help explain 
the positive relationship between age and this behavior.
The positive relationship between Defecation and age for chicks Al 
and A2 and lack of a relationship for the Nest B chicks again demonstrate 
internest variation, and may be due to differences in prey delivery. The 
positive age-Defecation relationship for nestlings Cl and C2, however, is 
likely due to observation termination. The performance levels for these 
chicks is fairly normal to this point, in that there is an early increase.
With regard to Fed performance, the Nest A chick relationships with 
age and lack of relationships for the other nestlings again demonstrates 
internest differences. This could also be due to differences in prey
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delivery. The general positive relationship between Eat performance and 
age is expected, due to the increased physical development necessary to 
perform this behavior.
Examination of the Cl and C2 Fed data shows lower than normal begin­
ning and ending values for PTT and NPH, and normal beginning and then 
divergent ending values for ABL, with Cl ABL data greatly elevated and C2 
ABL data well below that of the other nestlings.
The results of the statistical analyses involving the weather vari­
ables are more-or-less scattered and show no obvious trends. It is likely 
that weather conditions, unless extreme, would not influence the perfor­
mance of behaviors related to ingestion. Prey delivery data would be 
most helpful in explaining much of the observed variation here.
SOCIAL BEHAVIOR
'Bill-stab1 —  ’The head is thrust forward rapidly to strike a nearby 
object. When performed completely, the head is raised and moved poster­
iorly just prior to the strike and is retracted quickly following the 
forward thrust.' Bill-stab was combined with Bite (as a social behavior) 
in this study because the two behaviors were usually combined during 
attacks by one nestling against another. When Bite was added, the attack­
ing nestling did not retract the head 'quickly following the forward 
thrust,’ but rather Bill-stabbed with the mouth open, Bit the attacked 
nestling, and held on with its bill. Head-shake often accompanied these 
combined action patterns, and, although the attacks often appeared brutal, 
no observable wounds resulted. The FOP was at 3 days (Bl), with perfor­
mance levels increasing to an early peak, then decreasing gradually and
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and then reaching zero at a maximum age of 35 days (Fig 25).
Bill-stab data gave significant negative RC's vs. age (P-<..05) for 
Al, A 2 , and Bl, and a significant positive RC vs. age (P<..05) for Cl.
Data for C2 gave a positive RC (. 05 <  P . 08) , and data for B2 tested 
nonsignificantly. Nestling B3 was never observed performing Bill-stab, 
and none of the weather variables regressed significantly.
SOCIAL BEHAVIOR: DISCUSSION
The negative relationship between Bill-stab and age for several of 
the nestlings suggests that this behavior is important early in nestling 
development. Bill-stab may function in establishing a dominance hier­
archy among the nestlings while they are still small enough so as not to 
incur substantial injury to one another (Pettingill 1970).
The positive relationships between Bill-stab and age for nestlings 
Cl and C2 are probably due to two factors; the first being observation 
termination and the second an expected increase in aggressive interactions 
as food becomes increasingly scarce. By assuming and maintaining domi­
nance over its younger sibling, nestling Cl established itself as the 
primary recipient of food. The divergent ABL Fed data discussed pre­
viously support this proposition.
BEHAVIORS ORIENTED TO NESTS
'Place-nesting-materials'— Nestling ospreys 'grasp nesting materials, 
and while still firmly holding the items, push them forcefully into the 
nest matrix.' Although Place-nesting-materials was performed from all 
postures (except One-leg-stand), the most productive attempts appeared to
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Figure 25. Number of Bill-stab performances per hour vs. age.
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be those performed while Standing. The FOP was at 9 days (B2), with per­
formance levels generally increasing throughout the nestling period but 
being quite variable (Fig 26).
Place-nesting-materials data gave highly significant positive R C ?s 
(P-^.Ol) for Al and A 2 , and a positive RC vs. age (.05*£.P<C .06) for B3. 
Nestlings Bl, B2, Cl, and C2 all tested nonsignificantly. Both the Al 
and A2 data gave significant negative RC’s vs. temperature (P<,05), with 
none of the other weather variables regressing significantly.
TNibble-nesting-materials1— Nibble-nesting-materials seems to preceed 
Place-nesting-materials developmentally, and was observed in several con­
texts. Ellis (1979, page 38) suggests somewhat anthropomorphically that 
Nibble-nesting-materials, "helps to pass the 2-3 months required for pre­
fledging growth" for the Golden eagle. Such an interpretation may be 
valid in the context of aquiring nest building skills (and would then 
also apply to Place-nesting-materials), however, it is quite difficult to 
verify. Nibble-nesting-materials was commonly observed when prey items 
were present, both preceding and during feeding of the young by the adults. 
Adult females at all three nests also performed Nibble-nesting-materials 
in conjunction with an apparent food-solicitation behavior (described 
under "Seeir"). Based on these observations it seems that Nibble-nesting- 
materials may at times function in food-solicitation. The FOP was at 
6 days (Cl), with performance levels increasing quickly around 10-15 days 
and then levelling off (Fif 27).
Nibble-nesting-materials data gave highly significant positive RC’s 
(P<.01) vs. age for B2, B3, and Cl, and significant positive RC's vs.
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Figure 26. Number of Place-nesting-materials perfor­
mances per hour vs. age.
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Figure 27. Number of Nibble-nesting-materials perfor­
mances per hour vs. age.
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age (P<.05) for Al, A2, and C2. Data for nestling B1 tested nonsignifi- 
cantly.
Nestling Al data gave a significant negative RC (P .05) and the A2 
data a negative RC (,05^P"<.06) vs. temperature. The Al data also gave 
a highly significant positive RC vs. Wind ( P<.01), and none of the other 
weather variables regressed significantly.
BEHAVIORS ORIENTED TO NESTS: DISCUSSION
Both Place- and Nibble-nesting-materials were positively related to 
age, presumably due to a steady increase in the motor capabilities and 
skills necessary to perform these behaviors. The performance levels of 
each of these behaviors, however, is highly variable. Also, there exist 
internest diffences, with the Nest A chicks again being somewhat distinct 
from the other nestlings.
The results of the statistical analyses involving the weather var­
iables indicate that both of these behaviors are performed less at higher 
temperatures. The same is true for many of the Maintenance behaviors 
(see next section), which may indicate a general decrease in activity as 
temperature increases. Less activity would presumably mean a lower body 
temperature (than if the chicks were active), and may be a form of "pas­
sive thermoregulation".
The positive relationship between nestling.Al Nibble-nesting-materi­
als and Wind could be explained on the premise that higher wind speeds 
cause movement of loose materials in the nest matrix. This movement may 
stimulate billing by the nestling.
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MAINTENANCE BEHAVIORS
1 Preen1— "A bird preens its plumage by grasping with its bill a 
feather at the base, usually one at a time, and nibbling along the fea­
ther toward the tip to remove oil, dirt, and ectoparasites. Or it may 
simply draw the feather through its partly clamped bill in one movement 
to smooth the feather barbs and remove dirt from them so that they will 
lock together ( Comb-out). Its preening movements also work into the 
feathers fresh oil from the oil gland" (Terres 1980, page 749). This 
definition explains Preening behavior of adults and well-feathered nest­
lings. Before the feathers have unsheathed, however, Nibble and ’Dig-in’ 
are performed. rThe Dig-in component is performed by rapidly shaking the 
head from side-to-side (about the axis of the neck) as the bill is pushed 
through the feather layers toward some underlying spot that is then Nib­
bled. ’ Nibble is the earliest component of Preen, and is performed on 
or around feather sheaths as they first emerge through the skin. No 
differentiation was made between Nibble, Dig-in, and Comb-out when data 
were collected. If any (or all) of these components was observed, the 
performing nestling was considered to be Preening. The FOP was at 6 days 
(A2 and Cl), with performance levels increasing steadily through the 
nestling period (Figs 28, 29, and 30).
PTT Preen data gave highly significant positive RC's vs. age (P*<.01) 
for Al, A2, Bl, and B2, and significant positive RC’s vs. age (P<..05) for 
B3 and Cl. Nestling C2 data tested nonsignificantly. ABL data gave high­
ly significant positive R C ’s vs. age (P*<.01) for Al and A 2 , significant 
positive RC’s vs. age (P«<.05) for Bl and B3, and nonsignificant RC’s vs. 
age for B2, Cl, and C2. NPH data gave highly significant positive RC’s
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Figure 28. Preen percent total time data vs. age.
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Figure 29. Preen average bout length data (in minutes) vs. age.
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Figure 30. Number of Preen performances per hour vs. age.
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vs. age (P*<.01) for Al, A 2 , B3, and Cl, a significant positive RC vs. 
age (P<.05) for Bl, a positive RC vs. age (. 05 <.P-< .06) for B2, and a 
nonsignificant RC for C2.
Both Al and A2 data gave significant negative RC’s (P .05) vs. 
temperature. The Al data also gave a highly significant positive RC vs. 
relative humidity (P<..01) and a highly significant negative RC vs. Pre­
cipitation (P<.01) . The A2 data gave a significant negative RC vs. Sky 
(P<.05) and a highly significant positive RC vs. Wind (P<..01).
’Eye-rub’— ’The eyelid and area immediately around the eye are wiped 
on the bend of the folded wing or, more often, on the anterior hump of 
the scapulars.' Eye-rub probably functions 'to relieve eye irritation'
and 'to oil the feathers of the head.' The FOP was at 3 days (Bl), with
performance levels being variable but generally increasing slightly through
the nestling period (Fig 31).
Eye-rub data gave highly significant positive R C 's vs. age (P<-.01) 
for Al and A 2 , with none of the other nestlings testing significantly. 
Nestling Al data gave a significant negative RC vs. temperature (P<^.05),, 
a highly significant negative RC vs. relative humidity (P-^.01), and a 
highly significant positive RC vs. Sky ( P<,.01). None of the weather 
variables regressed significantly vs. Eye-rub data for A 2 .
'Scratch'— 'Scratch is performed in Stand or Sit postures while the 
wings are folded or drooped to the nest for support. While balancing on 
its tail and one leg, the (osprey) swings the other leg forward and rap­
idly flicks its foot against its lowered head.' Scratch probably serves
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Figure 31. Number of Eye-rub performances per hour vs. age.
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to alleviate an irritation or eliminate its cause, and to Preen the 
feathers of the head. The FOP was at 15 days (B3), with performance 
levels increasing abruptly after 25-30 days of age (Fig 32).
Scratch data gave highly significant positive RC's vs. age (P-<^.01) 
for all nestlings which were observed performing this behavior. Nest­
ling A2 data gave a significant negative RC vs. Sky (P«<1.05), and both 
Al and A2 data gave positive RC's vs. relative humidity (.05 P«^ . 07) .
None of the other weather variables regressed significantly.
'Head-shake'— 'The rapid left-right rotation of the head about the 
axis of the neck.' Ellis notes two forms of Head-shake. In the first 
(long Head-shake) the head is in line with the neck with the bill raised,
so that the crown of the head is the site of most movement. The second
form (side Head-shake) differs in that the axis of the head lies perpen­
dicular to the axis of the neck, so rapid side-to-side shaking results in 
the bill sweeping through a wide arc. These two forms of Head-shake are 
performed following Preening, to remove loose debris from the head, and 
when it is raining, to remove water droplets from the head.
Nestling ospreys performed a third form of Head-shake in which the 
head was held perpendicular to the axis of the neck, and the shoulders, 
neck and head moved rapidly from side-to-side. This form was associated 
with attacks (Bill-stabbing). The FOP was at 3 days (Bl), with perfor­
mance levels increasing steadily for nestlings Al and A 2 , but increasing
abruptly and then decreasing for the other chicks (Fig 33).
Head-shake data gave highly significant positive RC's vs. age (P<.01) 
for Al and A 2 , and a significant positive RC vs. age (P*<.05) for Cl.
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Figure 32. Number of Scratch performances per hour vs. age.
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Figure 33. Number of Head-shake performances per
hour vs. age.
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None of the other nestlings tested significantly. Both Al and A2 data 
gave highly significant positive RC’s vs. Precipitation (P-v.01), with 
none of the other weather variables regressing significantly.
Wing-shake— The wings are elevated (but not extended) and are shaken 
up and down several times in quick succession. Wing-shake often follows 
Preening and, like Ellis1 Ruffle-shake, probably 'serves to remove down, 
feather sheath scales, and other debris.1 The FOP was at 12 days (C2), 
with performance levels increasing quickly, leveling off, and then gen­
erally increasing again around 35-40 days of age (Fig 34).
Wing-shake data gave highly significant positive RC's vs. age (P-<.01) 
for Al and A2, and a significant positive RC vs. age (P-sd.,05) for Cl.
None of the other nestlings' data regressed significantly.
Both Al and A2 data gave significant positive RC's vs. relative 
humidity (P<.05). The A2 data also gave a significant positive RC vs.
Wind (P-^.05), and a positive RC vs. Precipitation (.05-<t P<-.06) . None 
of the other weather variables tested significantly.
'Tail-shake'— 'The tail is rotated about the axis of the body in 
a series of left-right cycles.' Like Wing-shake, Tail-shake often follows 
Preening, and is also performed as a nestling Sits or Lies from the Stand 
posture. The FOP was at 13 days (Al), with performance levels low and 
variable and then showing an abrupt increase around 35-40 days (Fig 35).
Tail-shake data gave highly significant positive RC's vs. age (P<.01) 
for all nestlings which were observed performing this behavior except Cl, 
which tested nonsignificantly.
Figure 34. Number of Wing-shake performances per
hour vs, age.
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Figure 35. Number of Tail-shake performances per
hour vs. age.
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Both A1 and A2 data gave significant positive RC's vs. relative 
humidity (P<.05) and highly significant positive RC's vs. Precipitation 
(P*<.01), with none of the other weather variables regressing signifi­
cantly.
Wing-stretch— Always performed from Lie, one wing is raised slightly 
and extended laterally. This position is maintained briefly before the 
wing is retracted. Wing-stretch seems to be a precursor to Wing-leg-tail- 
down-stretch, but is not totally lost once the more compound stretch has 
been performed. The FOP was at 6 days (A2), with performance levels in­
creasing quickly and then showing a gradual decrease (Fig 36).
Only Cl Wing-stretch data gave a significant RC vs. age (P"<.05), 
which was positive. The A1 data gave a highly significant negative RC 
(P<£.01) and the A2 data a significant RC (. 0 1 <  P <-. 02) vs. temperature, 
with none of the other weather variables regressing significantly.
'Wing-leg-tail-down-stretch'— 'One wing and leg are extended later­
ally toward the laterally deflected and laterally spread tail. The (os­
prey) strains momentarily then relaxes,' and retracts the wing, leg, and 
tail to their normal resting positions. This stretching movement was 
performed from all postures except One-leg-stand. The FOP was at 8 days 
(B3), with performance levels being quite variable but generally increas­
ing (nestlings Bl, B2, and B3) or leveling off (nestlings A1 and A2 )
(Fig 37).
Wing-leg-tail-down-stretch data gave highly significant positive 
RC's vs. age (P<_.01) for all nestlings except Cl and C2, which tested
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Figure 36. Number of Wing-stretch performances per
hour vs. age.
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Figure 37. Number of Wing-leg-tail-down-stretch performances
per hour vs. age.
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nonsignlficantly. Both the A1 and A2 data gave highly significant nega­
tive RC's vs. temperature (P-£.01), highly significant positive RC's vs. 
Sky (P<<..01), and significant negative RC's vs. Precipitation (P«C..05). 
None of the other weather variables regressed significantly.
'Two-wing-up-stretch'— 'The folded wings are lifted over the back 
until they touch or nearly touch. The bird quivers (strains) momentarily 
then relaxes.' This behavior occurred infrequently, was always performed 
from Lie, and seems to be an incomplete form of Lean-down-stretch-wings- 
up. The FOP was at 3 days (A2), with performance levels being variable 
(Fig 38).
Two-wing-up-stretch data gave significant positive RC's vs. age 
(P <^.05) for B1 and B2, with none of the other nestlings' data and none 
of the weather variables regressing significantly.
Lean-down-stretch-wings-up— A Two-wing-up-stretch is accompanied by 
a lowering of the head and shoulders and a raising of the rump (Lean- 
down). This behavior was usually performed as a nestling assumed either 
a Sitting or Standing posture from Lie or Sit, respectively. The FOP was 
at 7 days (B2 and B3), with performance levels increasing to an early peak 
around 15-20 days, then declining and at 25-30 days levelling off (Fig 39).
Lean-down-s tretch-wings-up data gave a significant RC vs. age (P<.05) 
for A1 only, which was positive. The A1 data also gave a significant neg­
ative RC (P*< .05) and the A2 data a negative RC (. 05-<CP'<L. 06) vs. Sky. 
Nestling A2 also gave a significant negative RC vs. temperature (P^.05), 
with none of the other weather variables regressing significantly.
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Figure 38. Number of Two-wing-up-stretch performances per
hour vs. age.
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Figure 39. Number of Lean-down-stretch-wings-up performances
per hour vs. age.
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* Yawn1 —  ’The bill is opened maximally and quivered (stretched) for 
a brief interval.’ The head is not necessarily facing another osprey 
(nestling or adult). Ellis combines Yawn and ’Gape’ under the general 
heading, ’Mouth-stretch’. In this study the two behaviors were kept 
distinct. Yawn was usually performed when a nestling assumed a Sitting 
or Standing posture after a prolonged Lying bout. The FOP was at 2 days 
(B2), with performance levels increasing slightly but being variable 
throughout the nestling period.
Yawn data gave significant positive RC's vs. age (P«<.05) for A1 and 
A2 , with none of the other nestlings testing significantly. Both A1 and 
A2 data gave highly significant positive RC’s vs. temperature (P<..01). 
Data for A1 also gave a significant negative RC vs. Sky (P<T.05), and 
data for A2 gave a significant negative RC vs. relative humidity (P<L.05). 
None of the other weather variables regressed significantly.
’Gape'— Like Yawn, but with the head usually facing another osprey, 
usually an adult with food. Gape seems to function in food solicitation 
(Terres 1980), and often resulted in the performing nestling being of­
fered food. The FOP was at 8 days (B3), with performance levels being 
low throughout the nestling period.
The Gape data did not regress significantly vs. age for any of the 
nestlings or vs. any of the weather variables for either Al or A 2 .
MAINTENANCE BEHAVIORS; DISCUSSION
The general positive relationship between Preen and age is likely 
due to the ongoing development of the nestlings' plumage. Beginning with
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the emergence of feather sheaths, a nestling would assumedly Preen (Nib­
ble) only when irritated. As the feathers grow that surface irritation 
would persist and require Preening (Dig-in), and the now unsheathed fea­
thers would also require Preening (Comb-out). Finally, with an increase 
in Wing-flap performance levels, an additional amount of Preening be­
comes necessary to maintain proper feather arrangement.
Positive relationships between Head-shake, Wing-shake, Eye-rub, and 
Yawn and age occured for the Nest A chicks and not for the other nestlings. 
These relationships again demonstrate the previously mentioned internest 
variation.
The positive relationships between Scratch and age are expected, in 
that Scratch is generally performed from a Standing posture and requires 
a good deal of balance and coordination.
The general lack of relationships between the stretching behaviors 
and age would be expected when considering the relative lack of physical 
development necessary to perform most of these behaviors. The one rela­
tionship which was established was between age and Wing-leg-tail-down- 
stretch, probably the most complex of the stretching movements.
The results of the statistical analyses involving the weather vari­
ables indicate, as previously mentioned, that maintenance behavior per­
formance is generally lower at higher temperatures. Yawn performance 
differed in that it was higher at elevated temperatures. This may be, 
like Panting, a response to 'oxygen deficiency or overheating.'
BEHAVIOR RELATED TO HEAT
'Pant'— The mouth is open to some degree, and 'the tongue is lifted
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from the floor of the mouth and is held in the gap between the tips of 
the upper and lower tomia. When the bird breathes, the tongue tip moves 
up and down in rhythm with the air movement. Panting is a response to 
oxygen deficiency or to overheating. It replinishes the oxygen supply 
and cools the bird by passing air over moist evaporative surfaces.1 The 
FOP was at 5 days (B3 and C2), with performance levels increasing around 
15-20 days and then remaining elevated but highly variable (Figs 40, 41, 
and 42).
The PTT Pant data gave highly significant positive RC's vs. age 
(P^.01) for A1 and A 2 , and a significant positive RC vs. age (P<1.05) 
for B2. PTT data for the other nestlings tested nonsignificantly. Only 
A1 ABL data tested significantly vs. age, giving a highly significant 
positive RC (P<..01). The NPH data gave highly significant positive RC's 
vs. age (P-st.Ol) for A1 and A2 only.
Both A1 and A2 data gave highly significant positive RC's vs. temp­
erature (P-<.01). The A1 data also gave a highly significant negative 
RC vs. Wind ( P < .01) and a highly significant negative RC vs. Precipi­
tation (P<.01). None of the other weather variables regressed signifi­
cantly.
BEHAVIOR RELATED TO HEAT: DISCUSSION
Analysis of Panting performance resulted in internest differences, 
with the Nest A chicks' performance again being related to age and that 
of the other nestlings being generally unrelated. Unlike many of the 
other behaviors, however, Panting is performed in response to tempera­
ture increases. Consequently, the internest difference may be due to
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Figure 40. Pant percent total time data vs. age
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Figure 41. Pant average bout length data (in minutes) vs. age.
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Figure 42. Number of Pant performances per hour vs. age.
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the Nest A chicks being subjected to a different (and generally more 
elevated) regime of temperatures. The relationship between Pant and 
temperature supports the given function of the behavior, as do the nega­
tive relationships with Sky and Precipitation.
LOOK BEHAVIORS
THead-side-swayT —  ’The head is moved laterally rapidly (perpendicu­
lar to the sagital plane of the head) while the (osprey) watches intently. 
Normally The head moves forward at the end of each sway.’ It is import­
ant to recognize the difference between Head-side-sway and ’Head-bob'. 
Head-bob 'consists of rapid elevation and lowering of the head.’ Based 
on this definition, ospreys were never observed performing Head-bob. 
Head-side-sway probably functions in increasing visual perception, as it 
was observed only when a nestling’s attention was directed to something 
away from the nest (for example, a passing bird). The FOP was at 7 days 
(B3), with performance levels increasing steadily through the nestling 
period (Fig 43).
Head-side-sway data gave highly significant positive RC’s vs. age 
(P<^.01) for all nestlings except Cl and C2, which tested nonsignificantly. 
Only the A1 data vs. Sky relationship gave a significant RC (P^.Ob), 
which was negative.
LOOK BEHAVIORS: DISCUSSION
The positive relationship between Head-side-sway performance and age 
suggests that this behavior may not be effectively performed by a young 
nestling. The physical requirements for Head-side-sway are not as pro-
Figure 43. Number of Head-side-sway performances per hour
vs. age.
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nounced as for some other behaviors (for example Scratch or Walk), al­
though they may be in some way related to its performance. Instead, 
there may be physiological restraints, such as an undeveloped visual 
ability at hatching, which govern Head-side-sway performance. As the 
visual ability increases, so would the frequency of this behavior.
VOCALIZATIONS
1Seeir1— Ellis describes nestling Golden eagles performing * the 
disyllabic Seeir,1 and his terminology is used here only because this 
expression best describes a vocalization performed by ospreys. "Seeir", 
as performed by ospreys, is monosyllabic, and is performed repeatedly and 
at intervals (Seeir, Seeir, Seeir, Seeir, Seeir— pause— Seeir, Seeir, 
etc.). "Seeir" was observed most frequently when a prey item had been 
delivered to the nest but before the adult had begun feeding the young. 
"Seeir" was also performed when the temperature was elevated and the 
performing nestling was not being Shaded. Thus, "Seeir” seems to be a 
solicitation call directed toward an adult. The intensity of the nest­
ling "Seeir" changed with age from a whispering parlance to a sharper, 
more clear, sound as development progressed. The FOP was at 3 days (C2), 
with performance levels increasing between 10-15 days and then differing 
between nests (Fig 44).
A similar vocalization was performed by adult females at all 3 nests 
when the resident male was late in delivering food. This call appeared 
to be directed toward the adult male.
"Seeir" data gave highly significant positive.RC's vs. age (P«C.01) 
for A1 and A2, with the remaining nestlings testing nonsignificantly.
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Figure 44. Number of "Seeir" performances per hour vs. age.
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Both A1 and A2 data gave highly significant positive RC’s vs. tempera­
ture ( P C . 01), and the A1 data also gave a highly significant positive 
RC vs. relative humidity (P<.01). None of the other weather variables 
regressed significantly.
"Cheap"(Terres 1980, page 645)— This vocalization was observed later 
in nestling development. "Cheap" was most often performed singularly 
and in response to a disturbance of some type (for example being stepped 
on by an adult). Although the FOP was at 10 days (A2), "Cheap" was not 
observed again until 31 days (A1 and A2), after which performance levels 
increased only slightly .
"Cheap" data gave highly significant positive RC's vs. age (PC. 01) 
for A1 and A 2 , and a significant positive RC vs. age ( P C .05) for Bl. 
Nestlings B2 and B3 tested nonsignificantly, and neither Cl nor C2 was 
observed performing "Cheap". None of the weather variables regressed 
significantly.
VOCALIZATIONS: DISCUSSION
The relationships between both vocalization types and age again 
demonstrate a certain amount of intemest variation. The Nest C chicks’ 
extremely abberant performance suggests heightened solicitation behav­
ior. The positive relationships between "Seeir" and temperature give 
support to the suggestion that this vocalization functions in soliciting 
parental attention in the form of Shading.
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RELEVANT PARENTAL BEHAVIORS
Brooded— The nestling is entirely covered by an adult. Brooding 
"provides warmth and shelter (physical protection) for young beyond that 
furnished by the nest. The brooding of young birds when they are small 
keeps them from getting too cool on cool days; it may also be done to 
shield them from rain or from direct sunlight on hot days" (Terres 1980j 
page 77). Brooded was observed immediately after hatching for nestlings 
which were observed on their hatching day (0 days; Al, A 2 , and B3). Per­
formance levels were initially high and then abruptly dropped to zero at 
a maximum of 18 days (Figs 45, 46, and 47).
PTT Brooded data gave highly significant negative RC's vs. age (P-<..01) 
for A1 and A2, and a negative RC vs. age (. 05«<P 06) for B2. Regres­
sions of ABL vs. age gave highly significant negative RC’s (P<.01) for 
A1 and A2, and significant negative RC's (P-<1.05) for B1, B2, and B3. 
Regressions of NPH vs. age gave highly significant negative RC's (P^.Ol) 
for A 1 , A2, B2, and B3, and a significant negative RC (P*<.05) for Bl.
None of the weather variables regressed significantly.
Shaded— The nestling is situated in the shadow of an adult. Shad­
ing functions to "shield the nestling from direct sunlight" (Terres 1980, 
page 77). The FOP was at 0 days (A2), with performance levels increasing 
abruptly and then decreasing around 20-25 days of age (Figs 48, 49, and 50).
The PTT and ABL data gave significant negative RC's vs. age (P<1.05) 
for only A2. Regressions of NPH vs. age gave significant negative RC's 
(P<1.05) for only A1 and A2. Both A1 and A2 data gave significant posi­
tive RC's vs. Precipitation (P<.05). The A2 data also gave a highly
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Figure 45. Brooded percent total time data vs. age.
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Figure 46. Brooded average bout length data (in minutes)
vs. age.
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Figure 47. Number of Brooded performances per hour vs. age.
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Figure 48. Shaded percent total time data vs. age.
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Figure 49. Shaded average bout length data (in minutes)
vs. age.
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Figure 50. Number of Shaded performances per hour vs. age.
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significant positive RC vs. temperature (P-'C.Ol), with none of the 
other weather variables regressing significantly.
RELEVANT PARENTAL BEHAVIORS: DISCUSSION
The general negative relationship between Brooded and age and the 
abrupt termination of its performance suggest that the need for warmth 
from an adult decreases gradually and then suddenly stops. Shaded levels 
decrease but are highly variable, presumably in response to fluctuations 
in temperature. These data suggest that the ability of a nestling to 
maintain an elevated body temperature becomes well-founded, but that the 
ability to maitain a stable body temperature is not aquired until later. 
The positive relationships between both of these behaviors and Precipita­
tion, and between Shaded and temperature, support their given functions.
SUMMARY OF RESULTS
Ellis (1973, 1979) found that nearly all Golden eagle behaviors 
could be assigned to general performance curves. This is also true for 
nestling osprey behaviors, and Figure 51 illustrates eight curves which 
portray the general performance trends. These curves were developed by 
noting likenesses among the behavior plots presented in this thesis. Be­
haviors with similarly shaped curves were assigned to a particular gen­
eral performance curve. Although not statistically precise, these curves 
are reliable with regard to representing the general trends in behavioral 
development of the nestlings observed in this study.
Nice (1962) suggests that discrete stages exist in the development 
of birds, whereas Ellis (1973, 1979) leans toward the idea of a contini-
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Figure 51. General performance curves for nestling osprey behav­
iors: (A) gradual decrease from hatching: Lie; (B) long-term rise
and fall: Sit, Wing-stretch, Nibble-food, Crawl; (C) short-term 
rise and fall: Bill-stab, Wing-quiver, Gape; (D) gradual increase 
from early age: Preen, Bill-scrape, Head-side-sway; (E) increase
to early peak, then decrease and levelling off: Bill-wipe, Lean- 
down-stretch-wings-up, Eye-rub, Defecate, Head-shake, Yawn; (F) in­
crease to late peak, the decrease and levelling off: Place-nesting- 
materials, Nibble-nesting-materials, Pant, Wing-leg-tail-down-stretch; 
(G) quick increase to early peak, levelling off: "Seeir", Wing-shake, 
Two-wing-up-stretch; (H) increase fairly abrupt at later age: Stand, 
One-leg-stand, Walk, Wing-flap (and the behaviors associated with 
Wing-flap), Eat, Bite-and-Tear, Cast-and-Vomit, Scratch, Tail-shake. 
The vertical scale for each behavior is percentage of maximum ob­
served .
1 69.
A
MAX.
H  
Z  
LU
o
cc 
LU 
Q-
M IN ._________
AGE
E
G
um. This controversy will not be entered into in this thesis. However, 
the chronology of first performance of behaviors, the kind of information 
used by both Ellis and Nice to argue their respective points, will be 
presented. Such presentation serves as a very effective summary of the 
behavioral data, and is shown in Figure 52. Conceivably, a more reliable 
demonstration of this sort would involve using the average age of first 
performance instead of the earliest observed performance. This infor­
mation is illustrated in Figure 53. Comparing the two figures, one can 
detect a moderate shift toward the right when the averaged values are 
used, and in both figures a general downward trend occurs. It is ap­
parent from both of these figures that by 3 weeks of age the majority of 
the behaviors have been performed (at least once). As mentioned, the 
averaged values probably give a more reliable representation, and it is 
these data which should be considered with regard to management.
Figure 52. Chronology of the earliest observed performance 
behaviors by nestling ospreys.
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Figure 53. Chronology of the average first observed perfor­
mance of behaviors by nestling ospreys.
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DISCUSSION
Two of the major objectives of this study were to describe nestling 
osprey behavioral development and those parental activities relevant to 
the survival of the young birds. Although a larger sample size would 
have provided a more substantial data base, the majority of the behav­
ioral trends are well-defined.
Fulfilling the other objectives of this study, viz., assessing those 
behaviors and attributes critical to currently employed management tech­
niques, and presenting this information in a format usable by management 
personnel, will constitute the majority of this discussion.
The success (or failure) of some forms of management obviously is 
not affected by nestling behavior. Examples would be population monitor­
ing and the erection of artificial nesting platforms. Also, egg-trans- 
fer is generally executed early after laying in order that the breeding 
pair from which eggs are taken will relay. The nestlings which eventually 
hatch from either the transferred or the relayed clutch, then, are not 
affected by this procedure. Assuming the adopting adults properly care 
for the young, the behavioral development of the nestlings will not affect 
the outcome of this technique.
Nestling transfer generally involves removing nestlings from nests 
in a population with relatively high productivity and placing them in 
chick-less nests in a population with relatively low productivity. Suc­
cess with this technique requires only that the young birds are accepted
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and cared for by the adopting adults. Consequently, the status of each 
behavior may not be a critical factor. Stinson (1976) presents data 
suggesting that adult ospreys can recognize their young after fledging.
It is conceivable that young ospreys may, at some level in their develop­
ment, aquire the ability to recognize their parents. Instances of intra­
specific aggression involving the resident adults and intruding adults 
(Schroeder and Melquist 1975) might also lead to the development of an 
ability to recognize intruding adults as threatening. If this is the 
case, the transfer of older nestlings may result in rejection of the 
adults by the young birds being transferred. Research designed to meas­
ure the mutual acceptance during nestling transfer efforts might prove 
very interesting.
Hacking (Hammerstrom 1977, Temple 1977, Sherrod and Cade 1978) young 
ospreys is the managerial technique which is most likely to be affected 
by the nestlings' behavioral development. Nestling self-sufficiency in 
nearly all respects, except food-gathering and predator avoidance, is a 
requisite for successful hacking.
The first critical attribute is that of thermoregulation. Nestlings 
are presumably able to maintain an elevated body temperature at the age 
when Brooding by the adult is no longer performed. This occurred at a 
maximum age of 18 days (Al) during the daylight hours, and may possibly 
be continued at night when temperature typically drops. As far as keep­
ing cool on extremely hot days is concerned, Pant data show a fairly 
dramatic increase around 15 days of age. Also, the PTT Shaded data show 
a dramatic decrease around 20-25 days. Therefore, thermoregulatory 
abilities seem to be well-developed at about 3 weeks of age. The loco-
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motory capability of a nestling is related to thermoregulation, and Crawl 
seems to be well established at an age of around 10-15 days. This would 
allow the nestling to move under some type of shelter (assuming that a 
roof-like structure is present on the hacking facility).
The ability of a chick to feed itself is another essential behavior. 
Because Eat is performed from the Stand posture, both of these abilities 
must be well developed. The PTT Eat data show an increase at an age of 
35 days to a level of around 0.01. This figure is much lower than the 
PTT Fed data at this age (approximately 0.05), and the ABL and NPH data 
are comparably disproportionate (ABL Fed=4-5 minutes per bout vs. ABL 
Eat=l-2 minutes per bout; NPH Fed=0.6 times per hour vs. NPH Eat=0.2 times 
per hour). It appears, then, that at 35 days the nestling would probably 
not be ingesting sufficient food to insure normal development and fledg­
ing. The Stand data (especially ABL) do not show a substantial increase 
until around 45 days of age. Based on this information, a nestling is 
not self-sufficient in the hacking sense until an age of 6-7 weeks.
Inherent to the hacking process, however, is a tremendous amount of 
attendant care. If the nestlings were provided with prepared food, i.e., 
fish cut into appropriately sized pieces, then it would be possible to 
begin the hacking process at an earlier age than that governed by indi­
vidual behavioral development. The instances of Eat recorded before 30 
days of age generally consisted of a nestling picking up pieces of food 
dropped by a feeding adult. Presumably the nestling recognizes the item 
as a food morsel and eats it. The advanced behaviors necessary for Eat 
(in the defined sense), such as Stand and Bite-and-Tear, become unes­
sential. Also, Nibble-food data show a fairly early (but highly vari-
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able) increase between 10-20 days and a well-defined increase at 25-35 
days of age. It can probably be assumed that during this second period 
(25-35 days) the ability to recognize food items as such has been real­
ized.
Considering the behaviors requisite to hacking, and allowing for 
prepared food, it seems likely that nestling ospreys could successfully 
be hacked at an age of around 4-5 weeks. However, because ospreys fledge 
at an average age of 54 days (in the Chesapeake Bay area) (Stotts and 
Henny 1975), there is no urgent need to remove the birds from the nest 
for hacking until later (5-6 weeks). The extended parental care would 
presumably increase the chances of nestling survival and consequental 
hacking success, and would decrease the time between the onset of hack­
ing and fledging of the birds. Both factors are equally desirable and 
important.
The results of the statistical analyses are designed to supplement 
behavioral descriptions and to function as a foundation for future work, 
and are included under the appropriate behaviors. With regard to the 
regressions of age vs. behavior, there exist several obvious trends which 
compliment the general performance curves presented in Figure 51. Results 
of the regressions of the weather variables vs. behavior do supplement 
many of the behavior descriptions. However, some of the relationships 
have no obvious causal connection (for example, Hop-jump vs. relative 
humidity, Bill-wipe vs. Sky, and Eye-rub vs. Sky). Research designed to 
study the influence of environmental factors on specific behaviors would 
aid in the explanation of these results.
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The internest behavioral variation may be due to the fact that 
different adults are rearing the nestlings. It may also be due to 
the larger number of observation days for Nest A. A study of nestling 
behavior at the same nest (or nests) during subsequent breeding seasons 
and with a uniform number of observation days would offer some insight 
into this discrepancy. There is the possibility that this variation is 
due to some type of inherent "program" which influences the onset and 
performance of each behavior.
Intranest variation, especially that observed in Nest A, consisted 
of one nestling's behavioral performance levels temporally lagging be­
hind those of its sibling's, but at a comparable level. This suggests 
the possibility of allelomimetic (mimicking) interactions occurring among 
the nestlings. A more thorough statistical analysis of the data in this 
thesis, involving correlation analyses of behavioral performance for sib­
lings based on absolute day of the year (vs. age), might lend support to 
this idea.
An area of great potential for future work involves the influence of 
prey delivery rates and amounts on behavior. Such data, incorporated into 
the statistical analyses as an environmental variable, might be especially 
helpful in explaining much of the variation observed in the ingestion 
related behaviors.
180.
APPENDIX
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TABLE 3 
LIE PERCENT TOTAL TIME DATA
Nestling
Age 1
A1 A2 B1 B2 B3 Cl C2
0 .906 .914 _ —, .960 _
1 .876 - - - - - -
2 .910 .883 - . 960 - - -
3 - .883 .960 - - - 1.000
4 .941 .814 - - - .994 -
5 .812 - - - .891 - 1.000
6 .788 .779 - - - 1.000 -
7 - .830 - .726 .990 - .875
8 .684 .872 .695 - .883 .818 -
9 .839 - - .971 - - -
10 .849 .760 .933 .893 - - .730
11 - .640 .858 - .846 .723 -
12 .652 - - - - - .883
13 .576 .729 - .756 .639 .825 .683
14 - .844 .747 - - .617 -
15 .732 .764 - . 661 .702 - -
16 .872 .733 .671 - - - -
17 .618 .766 - .810 - - -
18 .608 - .808 - .619 - .379
19 .697 .704 - - - .296
20 - .704 - .621 -
21 .692 .787 .650 - -
22 .780 .710 - - -
23 .756 - - - -
24 .724 .674 - - -
25 - .616 - - .439
26 .763 .640 - - -
27 .624 - .272 .371
28 .693 .549 .358 - -
29 - .805 - .652 -
30 .539 - .592 - -
31 .815 .555 - - - ■
32 - .374 - - .486
33 .605 .559 - - -
34 .615 - - .449 .794
35 .655 .713 .353 - -
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TABLE 3 (continued)
Nestling
Age1
A1 A2 B1 B2 B3
36 _ .723 _ .663 _
37 .664 - .615 - -
38 .732 .250 - - -
39 - .329 - - .394
40 .259 - - - -
41 .463 .372 - .504 .568
42 - .378 .490 - -
43 .544 - - .649 -
44 . 364 .316 .588 - -
45 - .200 - - .293
46 .379 - - -
47 .374 .059 - .361
48 - .171 .073
49 .086 -
50 .116 .211
51 - .274
52 .142 -
53 .020
^Age represents age in days after hatching with 0=hatching day.
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TABLE 4
LIE AVERAGE BOUT LENGTH DATA1
Nestling
Age^
A1 A2 B1 B2 B3 Cl C2
0 48.33 96.00 144.00
1 47.30 - - - - - -
2 28.35 42.40 - 144.00 - - -
3 - 19.27 144.00 - - - 360.00
4 30.10 23.54 - - - 179.00 -
5 13.00 - - - 23.75 - 360.00
6 19.94 16.36 - - - 360.00 -
7 - 17.91 - 15.84 85.83 - 23.86
8 14.36 16.34 15.88 - 35.33 20.46 -
9 15.24 - - 42.08 - - -
10 16.98 10.64 20.21 13.04 - - 11.53
11 - 9.93 15.45 - 33.83 12.06 -
12 9.77 - - - - - 10.60
13 9.96 7.38 - 11.83 10.95 14.14 2.20
14 - 19.00 14.16 - - 7.66 -
15 10.83 12.07 - 7.68 9.91 - -
16 13.08 11.00 7.32 - - - -
17 9.04 15.36 - 16.21 - - -
18 9.46 - 10.78 - 6.56 - 3.90
19 16.43 14.41 - - - 3.13
20 - 10. 25 - 9.72 -
21 14.16 11.80 8.07 - -
22 11.35 12.49 - - -
23 9.92 - - - -
24 14.37 10.12 - - -
25 - 6151 - - 7.52
26 14.88 10.73 - - -
27 10.36 - 7.54 8.34
28 12.34 9.21 6.45 - -
29 ■ - 14.50 - 14.69 -
30 9.61 - 11.83 - -
31 14.68 7.40 - - -
32 - 8.82 - - 6.48
33 12.10 9.79 - - -
34 16.92 - - 8.08 15.89
35 11.00 14.59 6.68 - -
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TABLE 4 (continued)
Nestling
Age2
A1 A2 B1 B2 B3
36 15.62 14.03 .
37 13.18 - 12.31 - -
38 24.69 6.67 - - -
39 - 9.20 - - 8.88
40 8.30 - - - -
41 11.44 9.85 - 10.68 13.63
42 - 15.90 9.81 - -
43 20.42 - - 12.29 -
44 10.93 17.75 13.22 - -
45 - 9.33 - - 6.59
46 17.05 - - -
47 14.27 6.60 - 13.00
48 - 13.50 6.50
49 9.60 -
50 24.60 18.07
51 - 15.44
52 8.55 -
53 4.00
■''average bout length in minutes.
2
Age represents age in days after hatching with 0=hatching day.
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TABLE 5
LIE NUMBER OF BOUTS PER HOUR DATA
Nestling
Age1
A1 A2 -B1 B2 B3 Cl C2
0 1.12 0.57 0.40
1 1.11 - - - - - -
2 1.93 1.25 - 0.40 - - -
3 - 2.75 0.40 - - - 0.17
4 1.88 2.07 - - - 0.33 -
5 3.75 - - - 2.25 - 0.17
6 2.37 2.86 - - - 0.17 -
7 - 2.78 - 2.75 0.69 - 2.20
8 2.86 3.20 2.62 - 1.50 2.40 -
9 3.30 - - 1.39 - - -
10 3.00 4.29 2.77 4.00 - - 3. 80
11 - 3.87 3.33 - 1.50 3.60 -
12 4.00 - - - - - 5.00
13 3.47 5.93 - 3.83 3.50 3.50 6.00
14 - 2.67 3.17 - - 4.83 -
15 4.05 3.80 - 5.17 4.25 - -
16 4.00 4.00 5.50 - - - -
17 4.10 3.03 - 3.00 - - -
18 3.86 - 4.50 - 5.67 - 5.83
19 2.55 2.93 - - - 5.67
20 - 4.12 - 3.83 -
21 2.93 4.00 4.83 - -
22 4.12 3.41 - - -
23 4.57 - - - -
24 3.02 4.00 - - -
25 - 5.68 - - 3.50
26 3.08 3.58 - - -
27 3.61 - - 2.17 2.67
28 .3.37 3.58 3.33 - -
29 - 3.33 - 2.67 -
30 3.37 - 3.00 - . -
31 3.33 4.50 - - -
32 - 2.55 - - 4.50
33 3.00 3.43 - - -
34 2.73 - - 3.33 3.00
35 3.57 2.93 3.17 - —
TABLE 5 (continued)
Nestling
Age
A1 A2 B1 B2 B3
36 _ 2.78 __ 2.83
37 2.93 - 3.00 - -
38 1.78 2.25 - - -
39 - 2.14 - - 2.67
40 1.87 - - - -
41 2.43 2.27 - 2.83 2.50
42 - 1.43 3.00 - -
43 1.60 - - 3.17 -
44 2.00 1.07 2.67 - -
45 - 1.29 - - 2.67
46 1.33 - - -
47 1.57 0.54 - 1.67
48 - 0.76 0.67
49 0.54 -
50 0.48 0.70
51 - 1.07
52 1.00 -
53 0.30
■^Age represents age in days after hatching with 0=hatching day.
187.
TABLE 6 
SIT PERCENT TOTAL TIME DATA
Nestling
Age1
A1 A2 - B1 B2 B3 Cl C2
0 .094 .086 .040
1 .124 - - - - — —
2 .090 .117 - .040 - - —
3 - .117 .040 - - - .000
4 .059 .186 - - - .006 -
5 .188 - - - .109 - .000
6 .212 .221 - - - .000 -
7 - .170 - .274 .010 - .125
8 .316 .128 .305 - .117 .182 -
9 .161 - - .029 - - -
10 .151 .240 .067 .107 - - .270
11 - .360 .142 - .154 .277 -
12 .348 - - - - - .117
13 .424 .271 - .244 .361 .175 .317
14 - .156 .253 - - .383 -
15 .268 .236 - .339 .298 — —
16 .128 .267 .329 - — - —
17 .382 .224 - .190 - - -
18 .392 - .192 - .381 - .621
19 .303 .296 - - - . 703
20 - .296 - .379 -
21 .308 .209 .350 - —
22 .220 .288 - - —
23 . 243 - - - —
24 .272 .313 - - —
25 - .380 - - .556
26 .228 .356 - - —
27 .365 - - .692 .612
28 . .291 .433 .358 - —
29 - .805 - .338 -
30 .444 - .396 -■ -
31 .159 .555 - - -
32 - .374 - - .503
33 .358 .559 - - -
34 .352 - - .524 .179
35 .281 .713 .353 - —
TABLE 6 (continued)
188.
Nestling
Age1
A1 A2 B1 B2 B3 Cl C2
36 - .227 - .294 -
37 .286 - .303 - -
38 .183 .628 - - -
39 - .597 - - .532
40 .619 - - - -
41 .343 .521 - .382 .333
42 - .336 .315 - -
43 .140 - - .160 -
44 .213 .380 .211 - -
45 - .439 - - .457
46 .203 - - -
47 .120 .282 - .271
48 - .214 .069
49 .057 -
50 .019 .107
51 - .052
52 . 066 -
53 .022
■^Age represents age in days after hatching with 0=hatching day.
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TABLE 7
SIT AVERAGE BOUT LENGTH DATA1
Nestling
A1 A2 B1 B2 B3 Cl
7.50 9.00 - - 12.00
8.38 -
3.32 6.22 - 12.00
- 2.80 12.00
2.04 5.39 -
3.21 - -
5.38 4.64 -
- 3.77 -
6.64 2.48 0.73
3.00 - -
3.12 3.36 1.46
- 5.79 2.68
5.35 - -
7.64 2.90 -
- 4.67 4.79
4.18 3.72 -
2.30 3.87 3.70
5.60 4.44 -
6.33 - 2.71
6.82 6.33 -
- 4.31 -
6.30 3.14 4.34
3.18 4.92 -
3.29 - -
5.23 3.59 -
- 3.76 -
3.71 4.83 -
5.31 - -
4.61 5.15 7.33
- 2.42 -
5.75 - 5.94
2.38 3.84 -
- 8.33 -
4.65 5.00 -
4.64 - -
3.11 3.50 7.38
2.00
3.09
0.00
6.58 1.25
5.25 4.95
1.07 
1.66
6.94 4.61
4.00 6.50 3.50
4.93
4.07 4.47
3.50
4.03
7.23
6.20
8.33
9.96 11.61
5.52
6.02
6.50 2.39
190.
TABLE 7 (continued)
Age2
Nestling
A1 A2 B1 B2 B3 Cl C2
36 - 3.22 - 4 .82 -
37 4.76 - 4 .36 - -
38 3 .30 10.05 - - -
39 - 10 .46 - - 7.98
40 7.62 - - - -
41 6.55 7.82 - 5 .73 5 .45
42 - 7.83 4.73 - -
43 6 .30 - - 2.88 -
44 6.88 10 .69 5.07 - -
45 - 8 .02 - - 8 .22
46 8 .32 - - -
47 7.21 12 .04 - 8.86
48 - 9.61 6.25
49 7.88 -
50 6.00 8 .06
51 - 5 .8 8
52 0 .70 -
53 4 .33
average bout length in minutes.
2
Age represents age in days after hatching with 0=hatching day.
191.
TABLE 8
SIT NUMBER OF BOUTS PER HOUR DATA
Nestling
Age
A1 A2 B1 B2 B3 Cl C2
0 0.75 0.57 0.20
1 0.89 - - - - - -
2 1.63 1.12 - 0.20 - - -
3 - 2.50 0. 20 - - - 0.00
4 1.75 2.07 - - - 0.17 -
5 3.50 - - - 2.12 - 0.00
6 2.37 2.86 - - - 0. 00 -
7 - 2.70 - 2.50 0.46 - 2.20
8 2.86 3.10 2.50 - 1.33 2.20 -
9 3.22 - - 1.62 - - -
10 2.90 4.29 2.77 4.00 - - 4.00
11 - 3.73 3.17 - 1.33 3.60 -
12 3.90 - - - - - 5.00
13 3.33 5.61 - 3.67 3.33 3.00 6.17
14 - 2.00 3.17 - - 4.67 -
15 3.85 3.80 - 5.00 4.00 - -
16 3.33 3.86 5.33 - - - -
17 4.10 3.03 - 3.25 - - -
18 3.71 - 4.25 - 5.67 - 5.67
19 2.67 2.80 - - - 5.83
20 - 4.12 - 3.67 -
21 2.93 4.00 4.83 - -
22 4.12 3.51 - - -
23 4.43 - - - -
24 3.12 4.00 - - -
25 - 6.06 - - 4.00
26 3.69 4.42 - - -
27 4.13 - 2.17 3.17
28 3.79 5.05 5.00 - -
29 - 4.40 - 3.67 -
30 4.63 - 4.00 - -
31 4.00 6.38 - - -
32 - 4.36 - - 5.33
33 4.62 3.43 - - -
34 4.55 - - 4.83 4.50
35 5.43 2.93 4.83 - -
TABLE 8 (continued)
Nestling
Age1
A1 A2 B1 B2 B3 Cl C2
36 - 4.22 - 3.67 -
37 3.60 - 4.17 - -
38 3.33 3.75 - - -
39 - 3.43 - - 4.00
40 4.87 - - - -
41 3.14 4.00 - 4.00 3.67
42 - 2.57 4.00 - -
43 1.33 - - 3.33 -
44 1.86 2.13 2.50 - -
45 - 3.29 - - 3.33
46 1.47 - - -
47 1.00 1.41 - 1.83
48 - 1.33 0.67
49 0.43 -
50 0.19 0.80
51 - 0.53
52 0.52 -
53 0.30
Age represents age in days after hatching with 0=hatching day.
193.
TABLE 9
STAND PERCENT TOTAL TIME DATA1
Nestling
Age2
A1 A2 B1 B2 B3
19 .000 .000 _
20 - .000 - .000 -
21 .000 .004 .000 - -
22 .002 .002 - - -
23 .001 - - - - -
24 .004 .013 - - -
25 - .004 - - .005
26 .009 .004 - - -
27 .011 - - .036 .017
28 .016 .018 .031 - —
29 - .017 - .010 -
30 .017 - .012 - -
31 .026 .037 - - -
32 - .020 - - .011
33 .037 .024 - - -
34 .033 - - .027 .027
35 .064 .030 .053 - -
36 - .050 - .043 -
37 .070 - .082 - -
38 .085 .122 - - -
39 - .074 - - .074
40 .122 - - - -
41 .194 .107 - .114 .099
42 - .286 .195 - -
43 .316 - - .191 -
44 .423 .304 .201 - -
45 - .361 - - .250
46 .407 - - -
47
48
49
50
.506
.856
.865
.659
.614
.670
.858
.368
TABLE 9 (continued)
194.
Nestling
Age2
A1 A2 B1 B2 B3 Cl C2
51 - .659
52 .805
53 .763
data begins at the age when Stand was first observed.
2
Age represents age in days after hatching with 0=hatching day.
TABLE 10
STAND AVERAGE BOUT LENGTH DATA 1 ’2
Nestling
Age3
A1 A2 B1 B2 B3 Cl C2
19 0.00 0.00 - - -
20 - 0.00 - 0.00 -
21 - 0.50 0.00 - -
22 0.50 0.50 - - -
23 0.50 - - - -
24 1.00 0.71 - - -
25 - 0.50 - - 0.50
26 0.70 0.50 - - -
27 0.71 - - 1.00 1.50
28 0.64 0.56 1.00 - -
29 - 0.58 - 0.70 -
30 0.53 - 0.64 - -
31 0.61 0.62 - - -
32 - 0.59 - - 0.57
33 0.92 0.67 - - -
195.
TABLE 10 (continued)
Age3
Nestling
A1 A2 B1 B2 B3 Cl C2
34 0.69 _ _ 1.00 1.06
35 1.29 0.84 1.46 - -
36 - 1.12 - 1.72 -
37 1.58 - 2.68 - -
38 1.77 3.25 - - -
39 - 1.72 - - 2.21
40 1.77 - - -
41 4.79 2.29 - 1.02 2.37
42 - 7.06 7.00 - -
43 8.88 - - 5.31 -
44 9.86 7.21 5.58 - -
45 - 6.89 - - 8.18
46 9.63 - - -
47 23.61 30.46 - 16.56
48 - 19.35 77.25
49 47.50 -
50 90.83 30.92
51 - 22.81
52 19.32 -
53 14.77
^"average bout length in minutes.
2data begins at the age when Stand was first observed.
3
Age represents age in days after hatching with 0=hatching day,
19
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21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
196.
TABLE 11
STAND NUMBER OF BOUTS PER HOUR DATA1
Nestling
A1 A2 B1 B2 B3
0.00 0.00
- 0.00 - 0.00 -
0.00 0.43 0.00 - -
0.24 0.20 - - -
0.14 - - - -
0.20 1.08 - - -
- 0.52 - - 0.67
0.77 0.42 - - -
0.90 - - 2.17 0.67
1.47 1.89 1.83 - -
- 1.73 - 0.83 -
1.89 - 1.17 - -
2.53 3.50 - - -
- 2.00 - - 1.17
2.38 2.14 - - -
2.91 - - 1.67 1.50
3.00 2.13 2.17 - -
- 2.67 - 1.50 -
2.67 - 1.83 - -
2.89 2.25 - - -
- 2.57 - - 2.00
4.12 - - - -
2.43 2.80 - 1.67 2.50
- 2.43 1.67 - -
2.13 - - 2.17 -
2.57 2.53 2.17 - -
- 3.14 - - 1.83
2.53 - - -
1.29
1.08
0.57
1.30 
1.90
1.30
0.67
1.33
Cl C2
0.17
197.
TABLE 11 (continued)
Nestling
Age2
A1 A2 B1 B2 B3 Cl C2
51
52
53
2.59
1.73
3.00
data begins at the age when Stand was first observed.
\
Age represents age in days after hatching with 0=hatching day.
198.
TABLE 12 
ONE-LEG-STAND DATA1
Age2 A1 PTT3 A2 PTT A1 ABL4 A2 ABL A1 NPH5 A2 NPH
46 .011 . 2.50 _ 0.27
47 .000 .000 0.00 0.00 0.00 0.00
48 - .001 - 0.50 - 0.10
49 .001 - 0.50 - 0.11 -
50 .000 .012 0.00 7.00 0.00 0.10
51 - .015 - 1.08 - 0.80
52 .047 - 2.80 - 1.00 , -
53 .195 4.68 2.50
data begins at age when One-leg-stand was first observed, and includes 
only those nestlings which were observed performing One-leg-stand.
2
Age represents age in days after hatching with 0=hatching day.
3_lrnm
PTT represents percent total time.
4
ABL represents average bout length in minutes.
5
NPH represents the number of bouts observed per hour.
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TABLE 13
CRAWL PERFORMANCE DATA1
Nestling
A1 A2 B1 B2 B3 Cl
0.00 0.00 _ 1.00
0.00 - - - - -
0.00 0.00 - 0.00 - -
- 0.00 1.00 - - -
0.00 0.00 - - - 0.83
0.00 - - - 1.00 -
0.00 0.00 - - - 2.33
- 0.52 - 3.25 9.47 -
0.11 0.60 1.00 - 5.50 1.60
0.35 - - 9.93 - -
1.50 2.10 9.93 3.17 - -
- 3.33 2.83 - 3.17 4.00
1.62 - - - - -
1.87 4.47 - 4.00 4.83 5.50
- 0.67 3.83 - - 6.67
1.56 2.90 - 6.17 5.00 -
1.33 3.71 5.67 - - -
2.10 2.79 - 4.25 - -
2.71 - 3.00 - 5.17 -
3.39 1.60 - - - 9.83
- 3.39 - 4.83 -
1.47 2.71 5.50 - -
2.18 2.54 - - -
1.86 _ - - -
1.37 2.00 - - -
- 3.10 - - 6.83
1.85 1.68 - - -
1.94 - - 6.00 2.50
1.89 2.21 3.50 - -
- 1.47 - 2.00 -
1.47 - 1.33 -
1.60 1.50 - - -
- 0.55 - - 3.83
1.25 0.57 - - -
0.55 - - 1.67 1.17
0.57 1.20 2.50 - -
200.
TABLE 13 (continued)
Nestling
Age2
A1 A2 B1 B2 B3 Cl C2
36 - 0.78 - 1.83 -
37 0.93 - 2.00 - -
38 0.33 0.00 - - -
39 - 1.14 - - 2.33
40 0.75 - - - -
41 0.14 1.87 - 1.33 1.33
42 - 0.14 1.00 - -
43 0.40 - - 0.83 -
44 0.00 0.40 0.67 - -
45 - 0.43 - - 0.83
46 0.13 - - -
47 0.14 0.11 - 0.50
48 0.10 0.17
49 0.00 -
50 0.00 0.10
51 - 0.00
52 0.00 -
53 0.00
values represent number of performances observed per hour.
►
Age represents age in days after hatching with 0=hatching day.
TABLE 14
WALK PERFORMANCE DATA1
Nestling
Age2
A1 A2 B1 B2 B3
22 0.00 0.10 - - -
23 0.00 - - - -
24 0.20 0.62 - - -
25 - 0.39 - - 0.50
26 0.31 0.42 - - -
27 0.39 - - 2.17 0.67
28 0.84 1.26 1.67 - -
29 - 1.03 - 1.00 -
30 0.95 - 1.00 - -
31 1.03 2.00 - - -
32 - 1.82 - - 1.17
33 1.75 1.43 - - -
34 1.64 - - 1.17 1.17
35 2.57 0.80 3.33 - -
36 - 1.33 - 1.50 -
37 1.60 - 1.83 - -
38 1.44 4.12 - - -
39 - 1.86 - - 1.67
40 3.00 - - - -
41 0.71 3.47 - 1.33 2.50
42 - 3.00 2.50 - -
43 3.07 - - 3.50 -
44 3.00 2.80 4.17 - -
45 - 3.00 - - 2.33
46 2.00 - - -
47
48
49
50
51
52
53
1.57
3.03
2.57
2.90
2.49
3.43
2.70
2.53
6.00
4.00
3.67
values represent number of performances observed per hour, and data for 
nestling Cl (value=0.17 at 19 days old) are not included in table.
Age represents age in days after hatching with 0=hatching day.
202.
TABLE 15
WING-FLAP PERFORMANCE DATA:
NUMBER OF BOUTS PER HOUR1
Nestling
Age2
A1 A2 B1 B2 B3 Cl C2
7 0.00 0.25 0.00 0.00
8 0.34 0.20 0.00 - 0.00 0.00 -
9 0.17 - - 0.00 - - -
10 0.30 0.29 0.23 0.00 - - 0.00
11 - 0.80 0.83 - 0.67 0.00 -
12 0.00 - - - - - 0.00
13 0.13 0.83 - 0.67 0.33 0.00 0.00
14 - 0.00 0.00 - - 0.33 -
15 0.10 0.10 - 0.67 0.00 - -
16 0.00 0.29 0.83 - - - -
17 0.10 0.12 - 0.00 - - -
18 0.00 - 0.00 - 0.00 - 0.17
19 0.00 0.13 - - - 0.17
20 - 0.12 - 0.50 -
21 0.00 0.00 0.17 - -
22 0.00 0.00 - - -
23 0.00 - - - -
24 0.00 0.15 - - -
25 - 0.00 - - 0.00
26 0.15 0.00 - - -
27 0.00 - - 0.50 0.17
28 0.00 0.11 0.00 - -
29 - 0.13 - 0.33 -
30 0.53 - 0.50 - -
31 0.93 0.75 - - -
32 - 0.18 - - 0.00
33 0.75 0.29 - - -
34 1,45 - - 1.33 1.00
35 0.86 0.80 2.00 - -
36 - 1.00 - 1.00
37 1.07 - 1.33 - -
38 1.33 0.75 - - -
39 - 1.43 - - 1.00
40 1.12 - — - —
203.
TABLE 15 (continued)
Nestling
Age2
A1 A2 B1 B2 B3 Cl C2
41 2.29 1.33 - 1.83 2.00
42 - 2.00 1.83 - -
43 2.40 - - 3.83 -
44 4.29 2.93 4.83 - -
45 - 1.00 - - 3.17
46 3.87 - - -
47 2.86 1.51 - 2.83
48 - 2.29 4.50
49 3.35 -
50 3.81 3.70
51 - 6.53
52 9.70 -
53 10.40
data begins at the age when Wing-flap was first observed.
I
Age represents age in days after hatching with 0=hatching day.
204.
TABLE 16
WING-FLAP PERFORMANCE DATA:
NUMBER OF FLAPS PER BOUT1’2
Nestling
AgeJ
A1 A2 B1 B2 B3 Cl C2
7 _ 0.0 _ 2.0 0.0 , .
8 1.0 3.0 0.0 - 0.0 0.0 0.0
9 1.0 - - 0.0 - - -
10 3.0 1.0 1.0 0.0 - - 0.0
11 - 1.0 2.5 - 2.0 0.0 -
12 0.0 - - - - - 0.0
13 1.0 1.0 - 4.0 1.0 0.0 0.0
14 - 0.0 0.0 - - 2.5 -
15 1.0 1.0 - 2.2 0.0 - -
16 0.0 1.0 5.6 - - - -
17 1.0 1.0 - 0.0 - - -
18 0.0 - 0.0 - 0.0 - 1.0
19 0.0 1.0 - - - 2.0
20 - 1.0 - 3.0 -
21 0.0 0.0 3.0 - -
22 0.0 0.0 - - -
23 0.0 - - - -
24 0.0 3.0 - - -
25 - 0.0 - - 0.0
26 2.0 0.0 - - -
27 0.0 - - 3.7 3.0
28 0.0 1.0 0.0 - -
29 - 8.0 - 4.0 -
30 4.0 - 5.5 - -
31 4.3 3.5 - - -
32 • - 2.0 - - 0.0
33 4.7 3.0 - - -
34 5.0 - - 4.1 5.3
35 8.7 5.3 5.1 - -
36 - 10.7 - 13.3 -
37 9.9 - 10.9 - -
38 14.4 2.5 - - -
39 - 11.7 - - 6.0
40 3.3 - - - -
TABLE 16 (continued)
3
Nestling
Age
A1 A2 B1 B2 B3 Cl C2
41 16.8 8.8 - 16.0 9.1
42 - 14.8 10.3 - -
43 16.8 - - 11.9 -
44 11.4 14.4 11.2 - - -
45 - 11.9 - - 5.0
46 12.8 - - -
47 8.6 15.9 - 7.2
48 - 10.2 7.0
49 18.5 -
50 13.0 15.7
51 - 9.8
52 10.9 -
53 15.2
data begins at the age when Wing-flap was first observed.
2
values represent the average number of Flaps per bout.
3
Age represents the age in days after hatching with 0=hatching day.
206.
TABLE 17
1 2
RUN PERFORMANCE DATA ’
Nestling
Age3
A1 A2 B1 B2 B3
27 0.00 4 - - 0.14 0.00
28 0.00 0.00 0.17 - -
29 - 0.00 - 0.00 -
30 0.00 - 0.00 - -
31 0.00 0.00 - - -
32 - 0.00 - - 0.00
33 0.00 0.00 - - -
34 0.00 - - 0.00 0.00
35 0.00 0.00 0. 00 - -
36 - 0.00 - 0.00 -
37 0.00 - 0.00 - -
38 0.00 0.00 - - -
39 - 0.14 - - 0.17
40 0.00 - - - -
41 0.14 0. 27 - 0.00 0.00
42 - 0.00 0.00 - -
43 0.27 - - 0.00 -
44 0.43 0.00 0.17 - -
45 - 0.14 - - 0.00
46 0.00 - - -
47 0.00 0.11 - 3.67
48 - 0.10 0.17
49 0.00 -
50 0.00 0.00
51 - 0.00
52 0.10 0
53 0.20
Data begins at age when Run was first observed.
2
nestlings Cl and C2 are not included due to no observed Run performances.
O
Age represents the age in days after hatching with 0=hatching day.
4
all values represent number of performances observed per hour.
207 •
TABLE 18
HOP-JUMP PERFORMANCE DATA1»2
Nestling
AgeJ
A1 A2 B1 B2 B3
9 0.094 0.00
10 0.00 0.10 0.00 0.00 -
11 - 0.00 0.00 - 0.00
12 0.00 - - - -
13 0.00 0.00 - 0.17 0.00
14 - 0.00 0.00 - -
15 0.00 0.00 - 0.00 0.00
16 0.00 0.00 0.00 - -
17 0.00 0.00 - 0.00 -
18 0.00 - 0.00 - 0.00
19 0.00 0.00 - - -
20 - 0.00 - 0.00 -
21 0.00 0.00 0.00 - -
22 0.00 0.00 - - -
23 0.00 - - - -
24 0.00 0.00 - - -
25 - 0.00 - - 0.00
26 0.00 0.00 - - -
27 0.00 - - 0.00 0.00
28 0.00 0.00 0.00 - -
29 - 0.00 - 0.00 -
30 0.00 - 0.00 - -
31 0.00 0.00 - - -
32 - 0.00 - - 0.00
33 0.00 0.00 - - -
34 0.00 - - 0.00 0.00
35 0.00 0.00 0.00 - -
36 - 0.00 - 0.00 -
37 0.00 - 0.17 - -
38 0.00 0.00 - - -
39 - 0.00 - - 0.00
40 0.00 - - — —
208.
TABLE 18 (continued)
Nestling
3 ------------------------------------
Age'
A1 A2 B1 B2 B3
41 0.43 0.27 - 0.67 0.17
42 - 0.00 0.00 - -
43 1.20 - - 0.83 -
44 1.86 0.00 0.17 - -
45 - 0.14 - - 0.00
46 0.93 - - -
47 0.14 0.11 - 0.67
48 - 0.10 0.17
49 1.62 -
50 2.19 0.00
51 - 0.00
52 4.70 -
53 0.20
1
Data begins at age when Hop-jump was first observed.
2
nestlings Cl and C2 are excluded due to no observed Hop-jump perfor­
mances .
3
Age represents the age in days after hatching with 0=hatching day.
4
all values represent number of observed performances per hour.
TABLE 19
1,2
DANCE PERFORMANCE DATA
3
Nestling
Age
A1 A2 B1 B2 B3
36 -
ooo
- 0.17 —
37 0.00 - 0.17 - -
38 0.00 0.00 - - -
39 - 0.00 - - 0.17
40 0.00 - - - -
41 0.00 0.00 - 0.17 0.50
42 - 0.00 0.33 - -
43 0.00 - - 1.00 -
44 0.00 0.00 0.67 - -
45 - 0.00 - - 0.00
46 0.00 - - -
47 0.00 0.00 - 0.00
48 - 0.00 0.00
49 0.00 -
50 0.10 0.30
51 - 0.40
52 1.00 -
53 0.00
^"Data begins at age when Dance was first observed.
2
nestlings Cl and C2 are excluded due to no observed Dance performances.
3
Age represents the age in days after hatching with 0=hatching day.
^all values represent number of observed performances per hour.
TABLE 20
HOLD PERFORMANCE DATA 1,2
3
Age
Nestling
A1 A2 B1 B2 B3
41
ooo
0.00 _ 0.00 0.17
42 - 0.00 0.17 - -
43 0.00 - - 1.00 -
44 0.00 0.00 0.50 - -
45 - 0.00 - - 0.17
46 0.00 - - -
47 0.00 0.00 - 0.17
48 - 0.00 0.17
49 0.00 -
50 0.10 0.50
51 - 0.53
52 1.00 -
53 3.10
Data begins at age when Hold was first observed.
2
nestlings Cl and C2 are excluded due to no observed Hold performances.
3
Age represents the age in days after hatching with 0=hatching day.
^all values represent number of performances observed per hour.
211.
TABLE 21
1 2
HOVER PERFORMANCE DATA *
Nestling
Age3
A1 A2 B1
44 0.00 0.00 0.33
45 - 0.00 -
46 0.00 - -
47 0.00 0.00 -
48 - 0.00 0.00
49 0.11 -
50 0.19 0.30
51 - 0.80
52 1.10 -
53 1.10
■^Data begin at the age when Hover was first observed, with values repre­
senting the number of observed performances per hour.
2
nestlings B2, B3, Cl, and C2 are excluded due to no observed Hover per­
formances .
3
Age represents the age in days after hatching with 0=hatching day.
212.
TABLE 22 
GLIDE PERFORMANCE DATA1 ’2
Nestling
O ----------------------------------------------------
Age
A1 A2
49 0.11 -
50 0.00 0.10
51 - 0.00
52 0. 22 -
53 0.40
Data begin at the age when Glide was first observed, with values repre­
senting the number of observed performances per hour.
2
nestlings Bl, B 2 , B3, Cl, and C2 are excluded due to no observed Glide 
performances.
3
Age represents the age in days after hatching with 0=hatching day.
213.
TABLE 23
1,2
NIBBLE-FOOD PERFORMANCE DATA
Nestling
Age
A1 A2 B1 B2 B3 C2
9 0.00 _ 0.46
10 0.00 0.00 0.23 0.00 - 0.60
11 - 0.00 0.00 - 1.00 -
12 0.10 - - - - 0.00
13 0.00 0.00 - 0.00 1.00 0.00
14 - 0.00 0.00 - - -
15 0.21 0.20 - 0.83 0.25 -
16 0.00 0.29 2.00 - - -
17 0.10 0.12 - 0.75 - -
18 0.00 - 0.25 - 0.67 0.17
19 0.00 0.00 - - -
20 - 0.00 - 1.50 -
21 0.00 0.00 2.50 - -
22 0.00 0.29 - - -
23 0.14 - - - —
24 0.00 0.00 - — —
25 - 0.13 - - 0.17
26 0.00 0.00 - - -
27 0.13 - - 1.83 0.00
28 0.21 0.11 1.67 - -
29 - 0.00 - 0.67 —
30 0.11 - 0.17 - -
31 0.00 0.25 - — —
32 - 0.00 - - 0.67
33 0.62 0.14 - - -
34 0.00 - - 0.67 0.17
35 0.86 0.00 0.50 - -
36 - 0.78 - 0.00 -
37 0.67 - 0.33 - -
38 1.44 0.37 - - -
39 - 0.43 - - 1.50
40 0.37 - - - —
214.
TABLE 23 (continued)
Age3
Nestling
A1 A2 B1 B2 B3 C2
41 0.57 0.13 - 0.17 0.50
42 - 0.14 0.17 - -
43 0.13 - - 0.17 -
44 0.14 0.13 0.33 - -
45 - 0.14 - - 0.00
46 0.27 - - -
47 0.00 0.11 - 0.00
48 - 0.57 0.00
49 0.22 -
50 0.10 0.00
51 - 0.00
52 0.00 -
53 0.20
Data begin at the age when Nibble-food was first observed, with values 
representing the number of observed performances per hour.
»
'nestling Cl is excluded due to no observed Nibble-food performances.
!
Age represents the age in days after hatching with 0=hatching day.
215.
TABLE 24
BITE-AND-TEAR-FOOD PERFORMANCE DATA1,2
Nestling
Age
A1 A2 B1 B2 B3
15 0.00 0.00 0.50 0.00
16 0.00 0.00 0.17 - -
17 0.00 0.00 - 0.00 -
18 0.00 - 0.00 - 0.00
19 0.00 0.00 - - -
20 - 0.00 - 0.67 -
21 0.00 0.00 0.17 - -
22 0.00 0.00 - — -
23 0.00 - - - -
24 0.00 0.00 - - -
25 - 0.00 - - 0.00
26 0.00 0.00 - - -
27 0.13 - - 3.00 0.00
28 0.00 0.11 1.67 - -
29 - 0.00 - 0.17 -
30 0.00 - 0.00 - -
31 0.00 0.00 - - -
32 - 0.00 - - 0.00
33 0.12 0.00 - - -
34 0.00 - - 0.00 0.00
35 0.29 0.00 0.33 - -
36 - 0.33 - 0.00 -
37 0.67 - 0.50 - -
38 0.56 0.00 - - -
39 - 0.29 - - 0.33
40 0.37 - - - -
41 0.43 0.93 - 0.50 0.00
42 - 0.43 0.17 - -
43 0.27 - - 0.00 -
44 0.00 0.67 0.17 - -
45 - 0.43 - ' - 0.00
216.
TABLE 24 (continued)
Nestling
3 ------------------------------------
Age'
A1 A2 B1 B2 B3
46 0.93 -
47 0.43 0.11
48 - 0.38
49 0.11 -
50 0.48 0.50
51 - 0.00
52 0.50 -
53 0.50
‘Data begin at the age when Bite-and-Tear-food was first observed, with 
values representing the number of observed performances per hour.
i
nestlings Cl and C2 are excluded due to no observed Bite-and-Tear-food 
performances.
Age represents the age in days after hatching with 0=hatching day.
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
TABLE 25
BILL-WIPE PERFORMANCE DATA1,2
Nestling
A1 A2 B1 B2 B3 Cl
- 0.00 -
0.00 0.00 0.00
0.00 - -
0.00 0.00 0.00
- 0.00 0.50
0.00 - -
0.13 0.00 -
- 0.00 2.33
0.00 0.10 -
0.00 0.29 0.17
0.00 0.00 -
0.29 - 0.00
0.00 0.53 -
- 0.73 -
0.93 0.71 3.33
0.85 0.88 -
0.86 - -
1.66 1.08 -
- 0.77 -
0.31 1.26 -
1.16 - -
1.68 0.42 2.00
- 0.13 -
1.16 - 2.00
0.67 0.25 -
- 0.55 -
0.38 1.00 -
1.82 - -
0.57 0.53 2.17
- 1.56 -
0.67 - 1.67
1.22 0.75 -
- 0.57 -
0.75 - -
0.00 0.23
0.00 0.00
0.00
0.83
0.33 0.20
1.83 0.83 0.00
0.50
0.33 0.25
0.00
1.67
0.00
3.83
0.33
0.67 0.00
0.17
1.33
0.67 2.00
1.67
2.50
TABLE 25 (continued)
218.
3
Nestling
Age
A1 A2 B1 B2 B3 Cl C2
41 0.00 1.20 - 2.17 0.67
42 - 2.14 2.00 - -
43 1.03 - - 1.33 -
44 1.43 0.93 0.50 - -
45 - 0.14 - - 0.50
46 1.07 - - -
47 0.86 0.54 - 1.50
48 - 0.76 0.67
49 0.43 -
50 0.76 1.40
51 - 0.67
52 1.10 -
53 0.40
^"Data begin at the age when Bill-wipe was first observed.
2
values represent the number of observed performances per hour.
3
Age represents the age in days after hatching with 0=hatching day
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
TABLE 26
BILL-SCRAPE PERFORMANCE DATA1,2
Nestling
A1 A2 B1 B2 B3
_ 0.13 0.00 _ 0.00
0.00 - - - -
0.13 0.00 - 0.00 0.17
- 0.00 0.00 - -
0.00 0.00 - 0.33 0.00
0.00 0.14 0.33 - -
0.00 0.00 - 0.00 -
0.00 - 0.00 - 1.00
0.00 0.00 - - -
- 0.24 - 1.50 -
0.53 0.00 0.83 - -
0.12 0.00 - - -
0.14 - - - -
0.29 1.38 - - -
- 0.00 - - 0.33
0.14 1.05 - - -
0.26 - - 0.00 0.00
0.84 0.74 0.50 - -
- 0.00 - 0.00 -
0.42 - 0.67 - -
0.67 0.38 - - -
- 0.18 - - 1.17
0.75 0.43 - - -
2.00 - - 0.17 1.67
0.71 0.80 2.00 • - -
- 1.44 - 1.33 -
0.53 - 2.00 - -
1.78 0.37 - - -
- 2.29 - - 3.50
1.12 - - - -
0.43 1.60 - 1.33 1.33
- 2.71 1.67 - -
2.00 - - 1.67 -
1.71 2.93 0.83 - -
- 1.14 - - 0.33
TABLE 26 (continued)
Age3
Nestling
A1 A2 B1 B2 B3 Cl
46 2.80 _ __
47 1.14 0.65 - 1.17
48 - 1.33 0.50
49 0.65 -
50 1.81 2.40
51 - 0.93
52 1.30 -
53 0.90
■^Data beging at the age when Bi-l-scrape was first observed, with values 
representing the number of observed performances per hour.
9
nestling C2 is excluded due to no observed Bill-scrape performances.
3
Age represents the age in days after hatching with 0=hatching day.
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
TABLE 27
DEFECATE PERFORMANCE DATA1
Nestling
A1 A2 B1 B2 B3 Cl
_ 0.00 0.25 _
0.00 0.00 - - - 0.00
0.00 - - - 0.25 -
0.00 0.11 - - - 0.17
- 0.35 - 0.00 0.69 -
0.23 0.10 0.25 - 0.50 0.20
0.35 - - 0.23 - -
0.20 0.57 0.23 0.17 - -
- 0.27 0.33 - 0.50 0.60
0.86 - - - - -
0.67 0.62 - 0.83 0.17 0.50
- 1.33 0.83 - - 0.50
0.63 0.70 - 0.50 0.50 -
0.67 0.43 0.67 - - -
0.50 0.61 - 0.50 - -
0.57 - 0.00 - 0.83 -
0.48 0.40 - - - 0.83
- 0.61 - 0.50 -
0.53 0.57 0.50 - -
0.48 0.39 - - -
0.29 - - - -
0.29 0.62 - - -
- 0.39 - - 0.67
0.31 0.21 - - -
0.65 - - 0.33 0.50
0.42 0.42 0.67 - -
- 0.67 - 0.67 -
0.53 - 0.50 - -
0.67 0.50 - - -
- 0.36 - - 0.67
0.50 0.57 - - -
0.55 - - 0.50 0.33
0.86 0.40 0.67 - -
TABLE 27 (continued)
Nestling
Age
A1 A2 B1 B2 B3 Cl C2
36 - 0.56 - 0.17 -
37 0.53 - 0.17 - -
38 0.56 0.75 - - -
39 - 0.43 - - 0.50
40 1.12 - - - -
41 0.57 0.67 - 0.33 0.17
42 - 0.43 0.33 - -
43 0.80 - - 0.17 -
44 0.71 0.67 0.50 - -
45 - 0.43 - - 0.50
46 0.67 - - -
47 0.43 0.54 - 0.50
48 - 0.67 1.00
49 0.76 -
50 0.67 0.40
51 - 0.53
52 0.60 -
53 1.00
^values represent the number of observed performances per hour, and data 
begin at the age when Defecate was first observed.
2
Age represents the age in days after hatching with 0=hatching day.
223.
TABLE 28
FED PERCENT TOTAL TIME DATA
Nestling
Age
A1 A2 B1 B2 B3 Cl C2
0 .094 .086 .073
1 .113 - - - - - -
2 .047 .045 - .073 - - -
3 - .033 .073 - - - .026
4 .076 .088 - - - .004 -
5 .054 - - - .047 - .036
6 .128 .059 - - - .054 -
7 - .067 - .026 .035 - .050
8 .065 .037 .032 - .044 .060 -
9 .062 - - .106 - - -
10 .027 .117 .069 .069 - - .082
11 - .067 .090 - .088 .095 -
12 .090 - - - - - .100
13 .084 .064 - .071 .062 .067 .039
14 - .072 .121 - - .047 —
15 .050 .072 -  - .038 .010 — —
16 .061 .090 .049 - - - -
17 .044 .025 - .025 - - —
18 .100 - .031 - .111 - .000
19 .033 .069 - - - .004
20 - .114 - .072 -
21 .050 .040 .112 - —
22 .087 .098 - — —
23 .032 - - - —
24 .095 .105 - - —
25 - .090 - - .097
26 .049 .091 - - -
27 .076 - .086 .006
28 .060 .124 .094 - -
29 • - .041 - .007 -
30 .050 - .038 - -
31 .028 .046 - - —
32 - .039 - - .062
33 .040 .073 - - -
34 .056 - - .038 .026
35 .057 .033 .021 — —
224.
TABLE 28 (continued)
-1
Nestling
Age
A1 A2 B1 B2 B3 Cl C2
36 - .088 - .029 -
37 .072 - .040 - -
38 .067 .047 - - -
39 - .018 - - .065
40 .075 - - - -
41 .005 .042 - .032 .051
42 - .101 .056 - -
43 .029 - - .071 -
44 .048 .091 .046 - -
45 - .007 - - .000
46 .081 - - -
47 .000 .004 - .026
48 - .034 .000
49 .020 -
50 .064 .025
51 - .034
52 .012 -
53 .000
-*-Age represents the age in days after hatching with 0=hatching day.
225.
TABLE 29
FED AVERAGE BOUT LENGTH DATA1
Nestling
Age
Al A2 B1 B2 B3 Cl C2
0 7.50 9.00 11.00 _
1 10.17 - - - - - -
2 9.50 3.58 - 11.00 - - -
3 - 3.00 11.00 - - - 9.50
4 6.08 5.07 - - ■ - 1.50 -
5 4.33 - - - 3. 21 - 4.33
6 7.43 5.17 - - - 9.75 -
7 - 5.75 - 1.56 1.50 - 3.75
8 4.86 5.00 2.58 - 4.00 6.00 -
9 3.58 - - 3.06 - - -
10 5.33 4.11 3.00 - - - 8.17
11 - 5.00 6.50 3.12 6.30 7.12 -
12 5.18 - - - - - 12.00
13 7.60 3.08 - 3.64 7.50 8.00 3.50
14 - 3.25 5.44 - - 5.67 -
15 4.83 5.38 - 2.25 2.50 - -
16 5.50 3.80 3.50 - - - -
17 5.30 1.39 - 6.00 - - -
18 4.67 - 7.50 - 6.77 - 0.00
19 2.36 5.17 - - - 15.00
20 - 5.14 - 3. 71 -
21 3.21 4.25 5.06 - -
22 3.91 6.67 - - -
23 4.50 - - - -
24 5.32 4.10 - - -
25 - 5.25 - - 5.00
26 4.75 8.67 - - -
27 5.92 - - 3.88 1.00
28 5.67 10.07 6.80 - -
29 - 2.31 - 0.62 -
30 2.85 - 6.75 - -
31 6.25 5.50 - - -
32 - 2.60 - - 7.50
33 3.17 3.81 - - -
34 4.62 - - 4.50 3.17
35 6.00 5.00 2.50 - -
226.
TABLE 29 (continued)
2
Nestling
Age
A1 A2 B1 B2 B3 Cl C2
36 - 5.28 - 3.50 -
37 8.12 - 2.50 - -
38 6.00 2.50 - - -
39 - 1.88 - - 3.92
40 4.00 - - - -
41 2.00 4.75 - 1.92 2.31
42 - 4.25 2.07 - -
43 3.25 - - 5.10 -
44 4.00 10.25 4.00 - -
43 - 3.00 - - 0.00
46 4.06 - - -
47 0.00 4.08 - 9.50
48 - 5.38 0.00
49 5.50 -
50 4.50 5.00
51 - 7.75
52 2.50 -
53 0.00
"^average bout length in minutes.
’Age represents the age in days after hatching with 0=hatching day.
227.
TABLE 30
FED NUMBER OF BOUTS PER HOUR DATA
Nestling
Age
A1 A2 B1 B2 B3 Cl C2
0 0.75 0.57 1.00
1 0.67 - - - - — —
2 0.30 0.75 - 0.40 - — -
3 - 1.00 0.40 - - - 0.17
4 0.75 1.04 - - - 0.17 -
5 0.75 - - - 0.88 - 0.50
6 1.04 0.68 - - - 0.33 -
7 - 0.70 - 1.00 1.39 - 0.80
8 0.80 0.40 0.75 - 0.67 0.60 -
9 1.04 - - 2.08 - - -
10 0.30 1.71 1.39 1.33 - - 0.60
11 - 0.80 0.83 - 0.83 0.80 -
12 1.05 - - - - - 0.50
13 0.67 1.25 - 1.17 0.50 0.50 0.67
14 - 1.33 1.33 - - 0.50 -
15 0.62 0.80 - 1.00 0.25 - -
16 0.67 1.43 0.83 - - - -
17 0.50 1.09 - 0.25 - - -
18 1.29 - 0.25 - 1.00 - 0.00
19 0.85 0.80 - - - 0.17
20 - 1.33 - 1.17 -
21 0.93 0.57 1.33 - -
22 1.33 0.88 - - —
23 0.43 - - - -
24 1.07 1.54 - - -
25 - 1.03 - - 1.17
26 0.62 0.63 - - -
27 0.77 - 1.33 0.33
28 0.63 0.74 0.83 - -
29 • - 1.03 - 0.67 -
30 1.05 - 0.33 - -
31 0.27 0.50 - - -
32 - 0.91 - - 0.50
33 0. 75 1.14 - - -
34 0.73 - - 0.50 0.50
35 0.57 0.40 0.50 - -
TABLE 30 (continued)
228.
Nestling
Age
A1 A2 B1 B2 B3 Cl C2
36 - 1.00 - 0.50 -
37 0.53 - 1.17 - -
38 0.67 1.12 - - -
39 - 0.57 - - 1.00
40 1.12 - - - -
41 0.14 0.53 - 1.00 1.33
42 - 1.43 0.83 - -
43 0.53 - - 0.83 -
44 0.71 0.53 0.33 - -
45 - 0.14 - - 0.00
46 1.20 - - -
47 0.00 0.65 - 0.17
48 - 0.38 0.00
49 0.22 -
50 0.86 0.30
51 - 0.27
52 0.30 -
53 0.00
^Age represents the age in days after hatching with 0=hatching day.
229.
TABLE 31
EAT PERCENT TOTAL TIME DATA1
Nestling
Agez
A1 A2 B1 B2 B3
10 .000 .001 .000 .000
11 - .002 .000 - .000
12 .001 - - - -
13 .001 .000 - .000 .000
14 - .000 .000 - -
15 .000 .001 - .000 .000
16 .000 .000 .000 - -
17 .000 .000 - .000 -
18 .000 _ .000 - .000
19 .000 .000 - - -
20 - .000 - .000 -
21 .000 .000 .000 - -
22 .000 .000 - - -
23 .008 - - - -
24 .000 .000 - - -
25 - .000 - - .000
26 .000 .000 - - -
27 .001 - - .000 .000
28 .000 .004 .000 - -
29 - .000 - .000 -
30 .000 - .000 - -
31 .000 .000 - - -
32 - .000 - - .000
33 .000 .000 - - -
34 .000 - - .000 .000
35 .000 .000 .001 - -
36 - .010 - .000 -
37 .004 - .001 - -
38 .009 .000 - - -
39 - .000 - - .003
40 .012 - — • - -
230.
TABLE 31 (continued)
2
Nestling
Age
A1 A2 B1 B2 B3
41 0.00 .002 - .056 .000
42 — .004 .017 - -
43 .022 - - .000 -
44 .044 .013 .011 - -
45 - .035 - - .019
46 .010 - - -
47 .056 .000 - .022
48 - .052 .107
49 .009 -
50 .032 .064
51 - .000
52 .075 -
53 .027
data begin at age when Eat was first observed, and nestlings Cl and C2 
are excluded due to no observed performances.
Age represents the age in days after hatching with 0=hatching day.
231.
TABLE 32 
EAT AVERAGE BOUT LENGTH DATA1,2
Nestling
Age
A1 A2 B1 B2 B3
10 0.00 0.50 0.00 0.00
11 - 0.50 0.00 - 0.00
12 0.50 - - - -
13 0.50 0.00 - 0.00 0.00
14 - 0.00 0.00 - -
15 0.00 0.50 - 0.00 0.00
16 0.00 0.00 0.00 - -
17 0.00 0.00 - 0.00 -
18 0.00 - 0.00 - 0.00
19 0.00 0.00 - - -
20 - 0.00 - 0.00 -
21 0.00 0.00 0.00 - -
22 0.00 0.00 - - -
23 3.50 - - - -
24 0.00 0.00 - - -
25 - 0.00 - - 0.00
26 0.00 0.00 - - -
27 0.50 - - 0.00 0.00
28 0.00 2.00 0.00 - -
29 - 0.00 - 0.00 -
30 0.00 - 0.00 - -
31 0.00 0.00 - - —
32 - 0.00 - - 0.00
33 0.00 0.00 - - -
34 0.00 - - 0.00 0.00
35 0.00 0.00 0.50 - -
36 - 1.38 - 0.00 -
37 2.00 - 0.50 — -
38 2.50 0.00 - - -
39 - 0.00 - - 0.50
40 2.00 - — — —
232.
TABLE 32 (continued)
Nestling
Age-1*
A1 A2 B1 B2 B3
41 0.00 1.00 - 3.33 0.00
42 - 1.50 6.00 - -
43 10.00 - - 0.00 -
44 1.50 3.00 4.00 - -
45 - 14.50 - - 7.00
46 1.50 - - -
47 7.83 0.00 - 8.00
48 - 11.00 19.25
49 5.00 -
50 6.67 7.70
51 - 0.00
52 9.00 -
53 3.20
■^average bout length in minutes.
2
nestlings Cl and C2 are excluded due to no observed Eat performances.
3
Age represents the age in days after hatching with 0=hatching day, and 
data begin at age when Eat was first observed.
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
TABLE 33
EAT NUMBER OF BOUTS PER HOUR DATA1,2
Nestling
A1 A2 B1 B2
0.00 0.10
- 0.27
0.10 -
0.13 0.00
- 0.00
0.00 0.10
0.00 0.00
0.00 0.00
0.00 -
0.00 0.00
- 0.00
0.00 0.00
0.00 0.00
0.14 -
0.00 0.00
- 0.00
0.00 0.00
0.13 -
0.00 0.11
- 0.00
0.00 -
0.00 0.00
- 0.00
0.00 0.00
0.00 -
0.00 0.00
- 0.44
0.13 -
0.22 0.00
- 0.00
0.37 —
0.00 0.00 
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.17
0.00
0.17
TABLE 33 (continued)
o
Nestling
Age
A1 A2 B1 B2 B3
41 0.00 0.13 - 1.00 0.00
42 - 0.14 0.17 - -
43 0.13 - - 0.00 -
44 0.14 0.27 0.17 - -
45 - 0.14 - - 0.17
46 0.40 - - -
47 0.43 0.00 - 0.17
48 - 0.29 0.33
49 0.11 -
50 0.29 0.50
51 - 0.00
52 0.50 -
53 0.50
data begin at age when Eat was first observed.
2
nestlings Cl and C2 are excluded due to no observed Eat performances.
3
Age represents the age in days after hatching with 0=hatching day.
235.
TABLE 34
BILL-STAB PERFORMANCE DATA1’2
Nestling
Age
A1 A2 B1 B2 Cl C2
3 - 0.00 2.50 - - 0.00
4 0 . 00 0.00 - - 0.00 -
5 0.00 - - - - 0.50
6 0.00 0.00 - - 2.50 -
7 - 0.87 - 2.50 - 0.00
8 2.06 0.60 2.50 - 0.40 -
9 1.91 - - 1.39 - -
10 2.00 0.57 1.39 0.00 - 0.00
11 - 0.40 0.00 - 0.00 -
12 1.14 - - - - 0.50
13 0.00 0.00 - 0.00 9.00 0.50
14 - 0.00 0.00 - 4.00 -
15 1.04 0.00 - 0.50 - -
16 0.00 0.00 0.50 - - -
17 0.00 0.00 - 0.00 - -
18 0.00 - 0.00 - - 0.83
19 0.00 0.00 - - 16.17
20 - 0.00 - 0.00
21 0.00 0.14 0.00 -
22 0.00 - -
23 0.43 - -
24 - -
25 - -
26 - -
27 - 1.33
28 1.33
29 -
30 0.33
1data begin and end at ages when Bill-stab was first and last observed, 
and represent the number of observed performances per hour.
2
nestling B3 is excluded due to no observed Bill-stab performances.
3
Age represents the age in days after hatching with 0=hatching day.
236.
TABLE 35
PLACE-NESTING-MATERIAL PERFORMANCE DATA1,2
Nestling
AgeJ
A1 A2 B1 B2 B3 Cl C2
9 0.00 0.23
10 0.00 0.00 0.00 0.00 - - 0.00
11 - 0.00 0.00 - 0.00 0.00 -
12 0.00 - - - - - 0.00
13 0.00 0.00 - 0.33 0.33 0.00 0.83
14 - 0.00 0.00 - - 0.50 -
15 0.00 0.00 - 1.33 0.00 - -
16 0.00 0.00 1.33 - - - -
17 0.00 0.00 - 0.00 - - -
18 0.00 - 0.00 - 1.33 - 0.17
19 0.00 0.00 - - - 0.33
20 - 0.00 - 0.50 -
21 0.00 0.14 0.67 - -
22 0.00 0.00 - - -
23 0.14 - - - -
24 0.20 1.08 - - -
25 - 0.13 - - 0.50
26 0.15 0.84 - - -
27 0.26 - - 0.17 0.67
28 0.00 0.32 0.00 - -
29 - 0.40 - 0.00 -
30 0.11 - 0.00 - -
31 0.40 0.50 - - -
32 - 0.73 - - 0.00
33 1.12 0.14 - - -
34 0.36 - - 0.83 0.33
35 0.14 3.33 0.33 - -
36 1.11 - 1.67 -
37 0.93 - 0.83 - -
38 1.11 0.75 - - -
39 - 2.14 - - 0.00
40 0.00 - — — —
237.
TABLE 35 (continued)
Age3
Nestling
A1 A2 B1 B2 B3 Cl C2
41 0.43 0.40 - 0.83 2.50
42 - 1.29 0.00 - -
43 0.40 - - 0.50 -
44 1.29 1.47 4.17 - -
45 - 0.43 - - 0.83
46 0.27 - - -
47 0.71 0.54 - 0.17
48 - 0.10 0.33
49 0.11 -
50 0.48 1.80
51 - 2.00
52 1.00 -
53 0.70
^"data begin at age when Place-nesting-material was first observed.
values represent the number of observed performances per hour.
3
Age represents the age in days after hatching with 0=hatching day.
238.
TABLE 36
NIBBLE-NESTING-MATERIAL PERFORMANCE DATA1,2
Nestling
Age
A1 A2 B1 B2 B3 Cl C2
3 __ 0.00 0 . 00 _ _ _ 0.00
4 0.00 0.00 - - - 0.00 -
5 0.00 - - - 0.00 - 0.00
6 0.00 0.00 - - - 0.17 -
7 - 0.09 - 0.00 0.00 - 0.20
8 0.00 0.00 0.00 - 0.17 0.00 -
9 0.09 - - 0.00 - - -
10 0.20 0.48 0.00 0.00 - - 0.20
11 - 0.40 0.50 - 0.17 0.00 -
12 0.00 - - - - - 0.00
13 0.40 0.62 - 1.33 1.83 0.50 1.00
14 - 0.00 2.67 - - 1.00 -
15 0.52 1.30 - 3.00 2.00 - -
16 0.67 1.86 4.67 - - - -
17 1.60 0.12 - 1.75 - - -
18 0.86 - 3.25 - 4.17 - 1.17
19 0.48 1.60 - - - 1.83
20 - 1.70 - 2.00 -
21 1.87 2.00 3.17 - -
22 0.97 2.24 - - -
23 1.71 - - - -
24 2.24 3.38 - - -
25 - 1.03 - - 1.83
26 3.23 1.47 - - -
27 1.16 - - 3.33 1.17
28 2.95 0.84 0.83 - -
29 - 0.58 - 0.67 -
30 2.42 - 1.33 - -
31 3.73 2.38 - - -
32 - 1.27 - - 2.67
33 1.75 1.71 - - ■ -
34 1.82 - - 3.50 2.00
35 2.71 1.60 1.17 - -
239.
TABLE 36 (continued)
3
Nestling
Age
A1 A2 B1 B2 B3 Cl C2
36 - 1.22 - 3.50 -
37 2.40 - 4.33 - -
38 0.44 1.50 - - -
39 - 0.43 - - 1.33
40 1.12 - - - -
41 0.29 1.33 - 1.83 4.67
42 - 0.29 0.83 - -
43 0.53 - - 3.67 -
44 0.71 1.33 7.83 - -
45 - 1.14 - - 3.83
46 0.67 - - -
47 0.43 0.65 - 1.67
48 - 0. 76 0.67
49 0.97 -
50 0.38 1.30
51 - 0.40
52 2.40 -
53 1.80
1 ,data begin at age when Nibble-nesting-material was first observed.
values represent number of performances observed per hour.
3
Age represents age in days after hatching with 0=hatching day.
240.
TABLE 37
PREEN PERCENT TOTAL TIME DATA1
Nestling
Age
A1 A2 B1 B2 B3 Cl C2
6 .000 .004 .001
7 - .002 - .005 .017 — .007
8 .021 .028 .001 — .142 .000 —
9 .005 - — .033 — — -
10 .052 .038 .145 .044 . - - .045
11 - .053 .038 _ .019 .028 -
12 .081 - — _ — — .021
13 .154 .055 — .151 .099 .008 .039
14 - .006 .082 — — .082 -
15 .079 .068 — .126 .062 — -
16 .022 .088 .179 _ _ — —
17 .053 .034 _ .027 _ _ —
18 .052 - .092 _ .068 — .003
19 .033 .090 — _ _ .060
20 - .129 — .093 —
21 .076 .101 .068 _ _
22 .079 .099 _ _ _
23 .100 - _ _ _
24 .046 .073 _ __ _
25 - .052 — — .022
26 .151 .121 — _ _
27 .059 - — .078 .112
28 .104 .091 .054 — _
29 - .120 - .142 —
30 .095 - .121 —
31 .128 .164 _ _ _
32 - .250 — — .101
33 .165 .090 — — _
34 .194 - — .112 .040
35 .057 .201 .139 — —
36 - .092 - .054 —
37 .182 - .106 — —
38 .121 .225 _ _ _
39 - .226 — — .079
40 .259 - _ _
TABLE 37 (continued)
2
Nestling
Age
A1 A2 B1 B2 B3 Cl C2
41 .224 .220 .135 .175
42 - .132 .228
43 .161 - .126
44 .244 .063 .182
45 - .260 .131
46 .129 - -
47 .215 .116 .157
48 - .250 .264
49 .128 -
50 .258 .242
51 - .334
52
53
.254
.235
1
data begin at age when Preen was first observed.
2Age represents the age in days after hatching with 0=hatching day.
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
TABLE 38
PREEN AVERAGE BOUT LENGTH DATA1,2
Nestling
A1 A2 B1 B2 B3 Cl
0.00 2.00 -
- 0.50 -
2.75 3.40 0.50
0.70 - -
2.42 2.18 1.14
- 2.18 0.79
2.55 - -
6.32 1.19 -
- 0.50 1.74
1.38 1.62 -
0.50 1.85 3.07
1.33 1.00 -
1.47 - 1.10
1.65 2.38 -
- 2.91 -
2.00 1.52 0.72
1.30 1.74 -
2.10 - -
1.17 1.30 -
- 1.26 -
1.90 1.82 -
1.53 - -
1.97 1.41 1.15
- 1.59 -
1.54 - 1.98
1.80 2.24 -
- 3.31 -
1.98 1.73 -
2.21 - -
1.41 2.45 2.17
- 1.50 -
3.57 - 1.82
2.62 2.77 -
- 3. 39 -
0.50
2.50 0.75
2.83 0.00
0.53
0.94
0.78 1.42
2.87 1.87 1.00
1.84
1.69 0.79
0.93
1.22
1.08
1.27
0.67
1.65 1.84
2.68
2.03
1.56 1.12
1.22
1.78
3.46
243.
TABLE 38 (continued)
Age3
Nestling
A1 A2 B1 B2 B3 Cl C2
41 2.61 3.19 - 2.42 2.25
42 - 2.13 2.83 - -
43 2.90 - - 1.90 -
44 2.77 1.50 1.56 - -
45 - 3.03 - - 1.81
46 4.46 - - -
47 3.12 2.80 - 2.57
48 - 3.94 2.38
49 2.54 -
50 2.95 3.37
51 - 6.02
52 4.01 -
53 3.61
"^data begin at age when Preen was first observed.
average bout length values are in minutes.
3
Age represents the age in days after hatching with 0=hatching day.
244.
TABLE 39
PREEN NUMBER OF BOUTS PER HOUR DATA1
Nestling
Age
A1 A2 B1 B2 B3 Cl C2
6 0.00 0.11 __ 0.17
7 - 0.26 - 0.12 1.39 - 0.40
8 0.46 0.50 0.12 - 3.00 0.00 -
9 0.43 - - 3.70 - - -
10 1.30 1.05 7.62 2.83 - - 1.40
11 - 1.47 2.83 - 1.50 1.20 -
12 1.90 - - - - - 1.50
13 1.47 2.81 - 3.17 3.17 0.50 2.33
14 - 0.67 2.83 - - 2.67 -
15 3.43 2.50 - 4.50 4.00 - -
16 2.67 2.86 3.50 - - - -
17 2.40 2.06 - 1.75 - - -
18 2.14 - 5.00 - 3.33 - 0.33
19 1.21 2.27 - - - 3.33
20 - 2.67 - 4.67 -
21 2.27 4.00 5.67 - -
22 3.64 3.41 - - -
23 2.86 - - - -
24 2.34 3.38 - - —
25 - 2.45 - - 2.00
26 4.77 4.00 - - —
27 2.32 - - 2.83 3.67
28 3.16 3.89 2.83 - -
29 - 4.53 - 3.17 -
30 3.68 - 3.67 - —
31 4.27 4.38 - - -
32 - 4.55 - - 3.00
33 5.00 3.14 - - -
34 5.27 - - 4.33 2.17
35 2.43 4.93 3.83 - -
36 - 3.67 - 2.67 -
37 3.07 - 3.50 - -
38 2.78 4.87 - - -
39 - 4.00 - - 2.67
40 4.49 - - - —
TABLE 39 (continued)
Nestling
Age 2
A1 A2 B1 B2 B3 Cl C2
41 5.14 4.13 3.33 4.67
42 - 3.71 4.83 -
43 3.33 - - 4.00
44 5.29 2.53 7.Q0 -
45 - 5.14 - 4.33
46 1.73 - - -
47 4.14 2.49 - 3.67
48 - 3.81 6.67
49 3.03 -
50 5.24 4.30
51 - 3.33
52 3.80 -
53 3.90
^data begin at age when Preen was first observed.
2
Age represents age in days after hatching with 0=hatching day.
246.
TABLE 40
EYE-RUB PERFORMANCE DATA1,2
Nestling
Age
A1 A2 B1 B2 B3 Cl C2
3 _ 0.00 0.12 0.00
4 0.00 0.00 - - - 0.00 -
5 0.00 - - - 0.00 - 0.33
6 0.00 0.00 - - - 0.33 -
7 - 0.09 - 0.00 1.62 - 0.00
8 0.00 0.00 0.12 - 1.67 0.00 -
9 0.09 - - 0.69 - - -
10 0.00 0.10 0.92 2.17 - - 1.80
11 - 0.00 1.00 - 0.00 2.00 -
12 0.00 - - - - - 3.00
13 0.13 0.00 - 0.17 2.67 0.50 0.50
14 - 0.00 0.50 - - 0.67 -
15 0.62 0.00 - 1.83 2.50 - -
16 0.00 0.14 1.00 - - - -
17 0.00 0.48 - 0.50 - - -
18 0.00 - 3.00 - 6.33 - 0.00
19 0.48 0.27 - - - 0.83
20 - 0.61 - 5.33 -
21 0.27 0.14 4.67 - -
22 0.61 0.39 - - -
23 0.24 - - - -
24 1.07 0.62 - - -
25 - 0.52 - - 7.50
26 0.62 3.16 - - -
27 0.52 - - 8.17 0.33
28 3.37 1,26 7.67 - -
29 - 0,80 - 0.17 -
30 2.00 - 0.50 - -
31 1.60 0.38 - - -
32 - 0.00 - - 2.00
33 1.50 0.71 - - -
34 3.09 - - 0.50 1.50
35 2.43 1.20 1.33 - —
247.
TABLE 40 (continued)
Nestling
Age
A1 A2 B1 B2 B3 Cl C2
36 - 1.33 - 1.83 -
37 1.20 - 1.67 - -
38 4.11 1.87 - - -
39 - 1.71 - - 2.33
40 1.50 - - - -
41 2.57 1.73 - 0.33 0.83
42 - 1.00 1.00 - -
43 1.60 - - 3.17 -
44 1.29 0.93 2.00 - -
45 - 2.86 - - 2.17
46 0.67 - - -
47 0.71 1.84 - 0.83
48 - 0.57 0.83
49 0.86 -
50 0.57 4.10
51 - 2.40
52 1.60 -
53 1.70
^values represent number of observed performances per hour.
data begin at age when Eye-rub was first observed.
^Age represents the age in days after hatching with 0=hatching day.
248.
TABLE 41
SCRATCH PERFORMANCE DATA1,2,3
Nestling
Age
A1 A2 B1 B2 B3
15 0.00 0.00 0.00 0.25
16 1.33 0.00 0.00 - -
17 0.00 0.00 - 0.00 -
18 0.00 - 0.00 - 0.50
19 0.00 0.00 - - -
20 - 0.00 - 0.00 -
21 0.00 0.00 0.00 - -
22 0.00 0.00 - - -
23 0.00 - - - -
24 0.00 0.00 - - -
25 - 0.00 - - 0.33
26 0.00 0.00 - - -
27 0.00 - - 0.17 0.50
28 0,21 0.00 0.17 - -
29 - 0.00 - 0.00 -
30 0.00 - 0.33 - -
31 0.00 0.25 - - -
32 - 0.18 - - 0.83
33 0.12 0.14 - - -
34 0.00 - - 1.00 0.17
35 0.29 0.40 1.17 - —
36 - 0.44 - 0.17 -
37 0.13 - 1.00 - -
38 0.56 0.37 - - -
39 - 0.71 - - 0.67
40 1.87 - - - -
41 1.29 0.93 - 0.33 0.83
42 - 0.71 1.00 - -
43 1.20 - - 1.83 -
44 1.43 0.27 1.83 - -
45 - 2.14 - • - 1.33
249.
TABLE 41 (continued)
Nestling
Age^
A1 A2 B1 B2 B3
46 0.80 - - -
47 0.71 0.86 - 1.00
48 - 1.90 3.17
49 0.76 -
50 2.38 1.50
51 - 3.47
52 2.40 -
53 4.90
1
values represent number of observed performances per hour.
2
data begin at age when Scratch was first observed.
3
nestlings Cl and C2 are excluded due to no observed Scratch perform­
ances .
4
Age represents the age in days after hatching with 0=hatching day.
250.
TABLE 42
HEAD-SHAKE PERFORMANCE DATA1’2
Nestling
Age
A1 A2 B1 B2 B3 Cl C2
3 _ 0.00 0.12 _ 0.00
4 0.00 0.00 - - - 0.00 -
5 0.00 - - - 0.12 - 1.83
6 0.30 0.00 - - - 1.83 -
7 - 0.17 - 0.25 1.62 - 0.40
8 0.91 0.30 0.12 - 2.17 1.80 -
9 0.26 - - 1.62 - — -
10 0.70 0.29 3.46 3.17 - - 3.40
11 - 0.67 5.67 - 1.33 4.80 -
12 0.38 - - - - - 3.00
13 0.67 1.25 - 2.33 3.50 4.50 2.50
14 - 0.67 5.67 - - 5.17 -
15 0.62 0.50 - 4.00 10.00 - -
16 1.33 0.71 6.17 - - - -
17 0.90 0.48 - 3.75 - — -
18 0.71 - 7.50 - 9.17 - 0.67
19 1.09 2.53 - - - 3.67
20 - 2.06 - 6.50 —
21 0.53 2.29 9.17 - -
22 1.33 2.34 - - -
23 2.14 - - - —
24 1.56 1.85 - - —
25 - 1.16 - - 6.50
26 1.08 2.11 - - —
27 1.16 - - 4.50 3.33
28 1.89 2.53 6.83 - -
29 - 1.20 - 2.67 -
30 2.00 - 7.33 - -
31 3.07 0.88 - - -
32 - 0.55 - - 5.67
33 1.38 0.71 - - -
34 0.73 - - 2.33 4.00
35 1.14 6.53 1.67 - -
251.
TABLE 42 (continued)
Nestling
Age3
A1 A2 B1 B2 B3 Cl C2
36 - 2.56 - 2.50 -
37 1.60 - 4.50 - -
38 3.89 1.87 - - -
39 - 1.86 - - 3.33
40 2.62 - - - -
41 3.29 2.53 - 3.33 5.17
42 - 1.14 1.00 - -
43 1.20 - - 10.17 -
44 1.29 7.47 4.17 - -
45 - 2.71 - - 4.83
46 7.20 - - -
47 1.14 0.97 - 2.33
48 - 4.29 1.67
49 1.08 -
50 3.14 3.20
51 - 4.40
52 3.20 -
53 2.60
■^values represent number of observed performances per hour.
data begin at age when Head-shake was first observed.
Age represents age in days after hatching with 0=hatching day.
252.
TABLE 43
WING-SHAKE PERFORMANCE DATA1,2
Nestling
3 ------------------------------------------------------------------------------------------
Age
A1 A2 B1 B2 B3 Cl C2
12 0.00 - - - — —
13 0.00 0.21 - 0.00 0.33 0.00
14 - 0.00 0.17 - - 0.33
15 0.10 0.00 - 0.00 0.75 —
16 0.00 0.00 1.17 - - —
17 0.00 0.00 - 0.00 - —
18 0.29 - 0.50 - 0.17 -
19 0.12 0.13 - - - 0.33
20 - 0.12 - 0.33 -
21 0.00 0.29 0.17 — —
22 0.24 0.20 - - —
23 0.00 - — - —
24 0.20 0.31 - - —
25 - 0.00 - - 0.17
26 0.31 0.21 - - -
27 0.13 - - 0.33 0.17
28 0.21 0.00 0.17 — —
29 - 0.00 - 0.33 —
30 0.11 - 0.33 - —
31 0.00 0.12 - — —
32 - 0.18 - - 0.00
33 0.00 0.29 - - —
34 0.36 - - 0.33 0.00
35 0.14 0.27 0.17 - -
36 - 0.00 - 0.00 -
37 0.40 - 0.17 - —
38 0.56 0.37 - - —
39 - 0.29 - - 0.17
40 0.37 - - - —
41 0.57 0.27 - 0.33 0.17
42 - 0.86 0.33 - —
43 0.53 - - 0.17 -
44 0.86 1.07 0.83 - -
45 - 0.29 - - 0.00
253.
TABLE 43 (continued)
Nestling
Age
A1 A2 B1 B2 B3 Cl C2
46 1.20 - -
47 0.57 0.22 0.00
48 - 0.38 0.33
49 0.43 -
50 0.38 1.00
51 - 0.67
52
53
1.70
1.40
"^values represent number of observed performances per hour.
’data begin at age when Wing-shake was first observed.
*Age represents the age in days after hatching with 0=hatching day.
254.
TABLE 44
TAIL-SHAKE PERFORMANCE DATA1 >2 »3
Nestling
Age
A1 A2 B1 B2 B3 Cl
13 0.13 0.00 __ 0.00 0.00 0.00
14 - 0.00 0.00 - - 0.00
15 0.00 0.00 - 0.00 0.00 -
16 0.00 0.00 0.00 - - -
17 0.00 0.00 - 0.50 - -
18 0.00 - 0.00 - 0.00 -
19 0.00 0.00 - - - 0.33
20 - 0.00 - 0.17 -
21 0.00 0.29 0.17 - -
22 0.00 0.00 - - -
23 0.00 - - - -
24 0.10 0.00 - - -
25 - 0.13 - - 1.00
26 0.15 0.00 - - -
27 0.13 ■ - - 0.33 0.33
28 0.00 0.11 1.00 - -
29 - 0.00 - 0.50 -
30 0.11 - 0.00 - —
31 0.00 0.62 - - -
32 - 0.73 - - 0.33
33 0.25 0.86 - - -
34 0.00 - - 0.33 0.17
35 0.29 0.93 0.33 - -
36 - 0.56 - 0.17 -
37 0.13 - 0.17 -
38 0.78 1.12 - - -
39 - 1.14 - - 1.00
40 0.37 - - - -
41 O'. 43 1.33 - 1.17 0.50
42 - 2.00 1.00 - -
43 0.93 - - 0.33 -
44 1.57 3.47 2.00 - -
45 - 1.14 - - 0.67
255.
TABLE 44 (continued)
Age^
Nestling
A1 A2 B1 B2 B3 Cl
46 4.80 - - -
47 1.29 0.43 - 0.67
48 - 1.90 1.00
49 0.97 -
50 1.24 2.80
51 - 3.47
52 3.80 -
53 3.20
values represent number of observed performances per hour.
i
data begin at age when Tail-shake was first observed.
^nestling C2 is excluded due to no observed performances.
^Age represents the age in days after hatching with 0=hatching day.
256.
TABLE 45
1,2
WING-STRETCH PERFORMANCE DATA *
Nestling
AgeJ
A1 A2 B1 B2 B3 Cl C2
6 0.00 0.11 _ 0.00
7 - 0.00 - 0.00 0.00 - 0.00
8 0.00 0.00 0.00 - 0.00 0.00 -
9 0.00 - - 0.00 - - -
10 0.00 0.10 0.00 0.33 - 0.40
11 - 0.00 0.33 - 1.33 0.00 -
12 0.00 - - - - - 0.50
13 0.13 0.00 - 0.67 0.17 0.00 0.33
14 - 0.00 0.50 - - 0.50 -
15 0.31 0.10 - 0.33 1.50 - -
16 0.00 0.00 0.50 - - - -
17 0.20 0.12 - 1.50 - - -
18 0.00 - 0.75 - 1.17 - 0.17
19 0.12 0.13 - - - 0.67
20 - 0.12 - 1.83 -
21 0.13 0.71 1.33 - -
22 0.61 0.00 - - -
23 0.43 - - - -
24 0.10 0.31 - - -
25 - 0.26 - - 0.00
26 1.23 0.63 - - -
27 0.13 - - 0.17 0.00
28 0.84 0.42 0.17 - -
29 - 1.33 - 0.33 -
30 0.21 - 0.33 - -
31 0.93 0.25 - - -
32 - 0.55 - - 0.17
33 0.75 0.29 - - -
34 0.36 - - 0.00 0.33
35 0.43 0.80 0.00 - -
36 - 0.33 - 0.00 -
37 0.93 - 0.00 - -
38 0.56 0.00 - - -
39 - 0.00 - - 0.17
40 0.37 - - — —
257.
TABLE 45 (continued)
Nestling
Age ^
A1 A2 B1 B2 B3 Cl C2
41 0.00 0.13 - 0.17 0.00
42 - 0.00 0.33 - -
43 0.53 - - 0.00 -
44 0.14 0.00 0.17 - -
45 - 0.00 - - 0.00
46 0.00 - - -
47 0.29 0.11 - 0.33
48 - 0.00 0.00
49 0.00 -
50 0.00 0.00
51 - 0.00
52 0.00 -
53 0.00
values represent number of observed performances per hour.
►
data begin at age when Wing-stretch was first observed.
Age represents age in days after hatching with 0=hatching day.
258.
TABLE 46
WING-LEG-TAIL-DOWN-STRETCH
PERFORMANCE DATA1’2
Nestling
Age
A1 A2 B1 B2 B3 Cl C2
8 0.00 0.00 0.00 0.17 0.00
9 0.00 - - 0.23 - - -
10 0.00 0.00 0.69 0.33 - - 0.00
11 - 0.00 1.17 - 0.00 0.00 -
12 0.00 - - - - - 0.00
13 0.00 0.00 - 0.00 0.00 0.00 0.00
14 - 0.00 0.00 - - 0.00 -
15 0.00 0.00 - 0.00 0.25 - -
16 0.00 0.00 0.00 - - - -
17 0.00 0.00 0.75 - - -
18 0.14 - 0.75 - 2.17 - 0.17
19 0.00 0.13 - - - 0.83
20 - 0.24 - 1.50 -
21 0.00 0.86 1.17 - -
22 0.00 0.29 - - -
23 0.86 - - - -
24 0.10 0.92 - - -
25 - 0.65 - - 0.67
26 1.69 1.47 - - -
27 0.39 - - 0.67 0.50
28 1.26 0.53 1.67 - -
29 - 0.13 - 1.33 -
30 0.95 - 1.33 - -
31 0.80 0.50 - - -
32 - 1.27 - - 1.33
33 1.75 0.57 - - -
34 1.27 - - 1.83 1.33
35 2.00 2.00 1.33 - -
36 - 2.00 - 1.83 -
37 2.00 - 2.00 - -
38 2. 33 0.37 - - -
39 - 1.14 - - 1.17
40 0.00 - - - —
TABLE 46 (continued)
Nestling
Age
A1 A2 B1 B2 B3 Cl C2
41 1.29 2.00 - 2.33 1.83
42 - 1.29 2.33 - -
43 2.40 - - 2.83 -
44 1.86 0.40 3.67 - -
45 - 1.00 - - 2.17
46 0.13 - - -
47 2.00 0.22 - 2.00
48 - 1.71 2.17
49 0.43 -
50 1.43 1.90
51 - 0 . 80
52 1.10 -
53 0.80
values represent number of observed performances per hour.
i
data begins at age when Wing-leg-tail-down-stretch was first observed. 
Age represents the age in days after hatching with 0=hatching day.
260.
TABLE 47
TWO-WING-UP-STRETCH PERFORMANCE DATA1»2>3
Nestling
Age
A1 A2 B1 B2 B3
3 0.25 0.00
4 0.00 0.00 - - -
5 0.00 - - - 0.00
6 0.00 0.00 - - -
7 - 0.00 - 0.00 0.00
8 0.00 0.00 0.00 - 0.00
9 0.00 - - 0.00 -
10 0.10 0.00 0.00 1.17 -
11 - 0 .0 0 ' 0.00 - 0.00
12 0.19 - - - -
13 0.00 0.00 - 0.00 0.00
14 - 0.00 0.00 - -
15 0.10 0.00 - 0.33 0.00
16 0.00 0.14 0.00 - -
17 0.00 0.00 - 0.00 -
18 0.29 - 0.00 - 0.00
19 0.12 0.13 - - -
20 - 0.00 - 0.33 -
21 0.00 0.00 0.17 - -
22 0.24 0.10 - - -
23 0.00 - - - -
24 0.00 0.00 - - -
25 - 0.26 - - 0.00
26 0.15 0.21 - - -
27 0.00 - - 0.00 0.00
28 0.21 0.11 0.00 - -
29 - 0.40 - 0.00 -
30 . 0.11 - 0.00 - -
31 0.13 0.00 - - -
32 - 0.00 - - 0.17
33 0.25 0.00 - -
34 0.00 - - 0.00 0.17
35 0.00 0.00 0.17 - -
TABLE 47 (continued)
/,
Nestling
Age
A1 A2 B1 B2 B3
36 - o o o - 0.17 -
37 0.00 - 0.17 - -
38 0.00 0.37 - - -
39 - 0.00 - - 0.00
40 0.00 - - - -
41 0.00 0.13 - 0.00 0.00
42 - 0.00 0.00 - -
43 0.00 - - 0.00 -
44 0.00 0.00 0.50 - -
45 - 0.00 - - 0.67
46 0.00 - - -
47 0.00 0.00 - 0.00
48 - 0.10 0.83
49 0.00 -
50 0.10 0.00
51 - 0.00
52 0.00 -
53 0.00
^values represent number of observed performances per hour.
2
data begin at age when Two-wing-up-stretch was first observed.
3
nestlings Cl and C2 are excluded due to no observed performances.
4
Age represents the age in days after hatching with 0=hatching day.
262.
TABLE 48
LEAN-DOWN-STRETCH-WINGS-UP PERFORMANCE DATA1’2
Nestling
Age
A1 A2 B1 B2 B3 Cl C2
7 _ 0.00 , 0.12 0.46 _ 0.00
8 0.00 0.00 0.00 - 1.33 0.00 -
9 0.00 - - 1.15 - - -
10 0.00 0.10 2.77 0.17 - - 0.80
11 - 1.07 1.50 - 1.0 0 0.60 -
12 0.00 - - - - - 0.00
13 1.73 2.08 - 2.33 1.67 0.00 1.17
14 - 2.67 3.17 - - 0.83 -
15 2.29 2.20 - 3.00 0.75 - -
16 4.00 2.14 3.00 - - - -
17 1.80 0.24 - 1.25 - - -
18 2.29 - 1.25 - 2.33 - 0.17
19 0.48 1.47 - - - 0.17
20 - 1.70 - 2.67 -
21 1.33 2.43 2.33 - -
22 1.70 1.76 - - -
23 1.57 - - - -
24 1.76 1.38 - - -
25 - 0.77 - - 0.83
26 1.08 0 . 84 - -
27 1.55 - - 1.33 0.67
28 1.05 1.05 0.67 - -
29 - 0.80 - 1.50 -
30 1.05 - 1.67 - -
31 1.47 1.25 - - -
32 - 0.73 - - 0.83
33 1.38 0.71 - - -
34 1.27 - - 1.50 1.17
35 1.29 0.93 2.17 - -
36 - 1.56 - 0.33 -
37 1.47 - 1.33 - -
38 0.89 1.50 - - -
39 - 0.43 - - 1.17
40 1.87 - - - -
TABLE 48 (continued)
Nestling
Age3
A1 A2 B1 B2 B3 Cl C2
41 1.43 1.33 - 0.83 1.50
42 - 1.14 1.00 - -
43 1.73 - - 1.00 -
44 0 . 86 0.40 2.00 - -
45 - 1.00 - - 0.67
46 0.93 - - -
47 0. 71 1.08 - 1.00
48 - 0.95 0.83
49 1.08 -
50 1.24 1.00
51 - 2.00
52 1.30 -
53 1.30
values represent number of observed performances per hour.
I
data begin at age when Lean-down-stretch-wings-up was first observed. 
^Age represents the age in days after hatching with 0=hatching day.
264.
TABLE 49
YAWN PERFORMANCE DATA1 > 2
Nestling
Age
A1 A2 B1 B2 B3 Cl C2
2 0.00 0.00 0.12
3 - 0.00 0.12 - - - 0.00
4 0.00 0.00 - - - 0.17 -
5 0.00 - - - 0.00 - 0.00
6 0.00 0.11 - - - 0.33 -
7 - 0.00 - 0.12 0.00 - 0.00
8 0.80 0.00 0.12 - 0.00 0.00 -
9 0.26 - - 0.00 - - -
10 0.30 0.48 2.31 0.33 - - 0.40
11 - 0.27 0.67 - 0.00 0.00 -
12 1.24 - - - - - 0.00
13 0.93 1.04 - 0.00 0.17 0.50 0.67
14 - 0.00 0.17 - - 0.67 -
15 1.14 0.90 - 0.17 2.75 - -
16 0.00 1.29 1.17 - - - -
17 1.00 0.61 - 1.75 - - -
18 1.00 - 3.25 - 2.17 - 0.17
19 0.85 1.60 - - - 0.67
20 - 1.45 - 1.83 -
21 2.40 0.43 4.50 - -
22 1.09 1.07 - - -
23 1.43 - - - -
24 0.68 0.31 - - -
25 - 2.06 - - 2.00
26 0.15 1.89 - - -
27 0. 39 - - 1.00 0.67
28 0.84 0.95 0.50 - -
29 - 0.40 - 2.00 -
30 0.63 - 1.83 - -
31 0.40 1.00 - - -
32 - 2.00 - - 0.83
33 0.88 1.71 - -
34 0. 73 - - 1.83 1.33
35 1.43 0.53 2.00 - -
TABLE 49 (continued)
265.
Nestling
Age3
A1 A2 B1 B2 B3 Cl C2
36 - 0.22 - 1.50 -
37 0.80 - 1.50 - -
38 0.44 3.75 - - -
39 - 1.43 - - 0.00
40 0.75 - - - -
41 0.43 2.00 - 0.17 0.17
42 - 1.57 0.50 - -
43 0.67 - - 0.67 -
44 0.86 0.40 0.00 - -
45 - 1.43 - - 0.33
46 0.67 - - -
47 0.71 1.19 - 0.33
48 - 0.67 0.17
49 0.97 -
50 0.86 1.20
51 - 0.53
52 1.30 -
53 0.80
1
values represent the number of observed performances per hour.
data begin at the age of first observed performance.
Age represents the age in days after hatching with 0=hatching day.
266.
TABLE 50 
GAPE PERFORMANCE DATA1 ’2 *3
Nestling
4 ----------------------------------------------------
Age
A1 A2 B1 B2 B3
8 0.00 0.00
9 0.00 -
10 0.00 0.19
11 - 0.00
12 0.00 -
13 0.13 0.00
14 - 0.00
15 0.00 0.00
16 0.00 0.00
17 0.00 0.00
18 0.00 -
19 0.00 0.00
20 - 0.00
21 0.00 0.00
22 0.00 0.29
23 0.00 -
24 0.00 0.00
25 - 0.13
26 0.00 0.00
27 0.00 -
28 0.00 0.00
29 - 0.00
30 0.11 —
0.00 - 0.17
0.00 
0.33
0.00
0.33
0.17
267.
TABLE 50 (continued)
Nestling
Age4
A1 A2 B1 B2 B3
31 0.13 0.12
32 - 0.18
33 0.25 0.14
34 0.18 -
35 0.00
36 0.00
37 -
38 0.00
39 0.14
^values represent the number of observed performances per hour.
2
data begin and end at the ages of first and last observed performances, 
respectively.
3
nestlings Cl and C2 are excluded due to no observed performances.
4
Age represents the age in days after hatching with 0=hatching day.
268.
TABLE 51
PANT PERCENT TOTAL TIME DATA1
Nestling
Age2
A1 A2 B1 B2 B3 Cl C2
5 .000 _ _ .065 .124
6 .000 .017 - - - .142 -
7 - .000 - .223 .053 - .075
8 .030 .013 .152 - .014 .123 -
9 .000 - - .123 - - -
10 .008 .053 .065 .033 - - .040
11 - .139 .019 - .001 .067 -
12 .125 - - - - - eOOO
13 .236 .016 - .018 .118 .000 .000
14 - .000 .025 - - .000 -
15 .088 .092 - .046 .510 - -
16 .000 .020 .112 - - - -
17 .161 .354 - .212 - - -
18 .182 - .333 - .336 - .244
19 .358 .216 - - - .468
20 - .241 - .392 -
21 .213 .077 .389 - -
22 .137 .174 - - -
23 .157 - - - -
24 .178 .123 - - -
25 - .404 - - .593
26 .244 .242 - - -
27 .400 - - .549 . 292
28 .296 .282 .489 - -
29 - .029 - .311 -
30 .327 - .247 - -
31 .010 .064 - - -
32 - .333 - - .493
33 .125 .393 - - -
34 .227 - - .732 .481
35 .285 .062 .636 - - —
TABLE 51 (continued)
Age
Nestling
2
A1 A2 B1 B2 B3 Cl C2
36 , .023 .428 ,
37 ,162 - .315 - -
38 .218 .556 - - -
39 - .318 - - .219
40 .488 - - - -
41 .327 .259 - .086 .008
42 - .321 .274 - -
43 .246 - - .208 -
44 .304 .049 .079 - -
45 - .140 - - .186
46 .000 - - -
47 .302 .268 - .458
48 - .285 .164
49 .323 -
50 .200 .172
51 - .066
52 .215 -
53 .098
^data begin at the age when Pant was first observed.
2
Age represents the age in days ;after hatching with 0=hatching day.
270.
TABLE 52
PANT AVERAGE BOUT LENGTH DATA1,2
Nestling
Age
A1 A2 B1 B2 B3 C1 C2
5 0.00 _ _ 2.58 7.42
6 0.00 4.50 - - - 5.00 -
7 - 0.00 - 7.64 1.37 - 7.50
8 3.88 8.00 7.30 - 2.50 18.50 -
9 0.00 - - 1.68 - - -
10 2.50 2.58 1.31 1.50 - - 3.00
11 - 20.83 1.75 - 0.50 6.67 -
12 4.65 - - - - - 0.00
13 9.64 1.90 - 2.17 2.24 0.00 0.00
14 - 0.00 2.25 - - 0.00 -
15 7.29 4.58 - 1.27 4.54 - -
16 0.00 1.70 3.38 - - - -
17 4.20 4.17 - 5.67 - - -
18 4.78 - 2.96 - 3.10 - 2,44
19 6.56 4.04 - - - 4.43
20 - 4.43 - 2.66 -
21 4.57 2.17 2.86 - -
22 2.19 3.45 - - -
23 3.67 - - - -
24 3.53 4.36 - - -
25 - 3.76 - - 17.79
26 5.28 3.83 - - -
27 8.45 - - 8.59 5.53
28 5.28 6.69 8.80 - -
29 - 0.93 - 3. 29 -
30 6.22 - 5.93 - -
31 2.65 1.22 - - - -
32 - 5.24 - - 3.86
33 2.50 4.46 - - -
34 3.12 - - 4.79 4.81
35 2.19 2.55 4.32 -
271.
TABLE 52 (continued)
Nestling
Age
A1 A2 B1 B2 B3 Cl C2
36 - 2.50 - 3.42 -
37 3.65 - 3.55 - -
38 6.18 5.24 - - -
39 - 5.34 - - 4.65
40 8.67 - - - -
41 4.58 6.85 - 1.41 1.00
42 - 6.43 2.74 - -
43 5.02 - - 3.57 -
44 4.90 7.33 3.17 - -
45 - 3.69 - - 2.48
46 0.00 - - -
47 7.94 7.45 - 9.16
48 - 4.72 3.93
49 5.77 -
50 5.04 1.95
51 - 2.27
52 3.39 -
53 3.90
average bout length values are in minutes.
data begin at the age when Pant was first observed.
Age represents the age in days after hatching with 0=hatching day.
272.
TABLE 53
PANT NUMBER OF BOUTS PER HOUR DATA1
Nestling
Age
A1 A2 B1 B2 B3 Cl C2
5 0.00 _ 1.50 1.00
6 0.00 0.23 - - - 1.67 -
7 - 0.00 - 1.75 2.31 - 0.60
8 0.46 0.10 1.25 - 0.33 0.40 -
9 0.00 - - 4.39 - - -
10 0.20 1.24 3.00 1.33 - - 0.80
11 - 0.40 0.67 - 0.17 0.60 -
12 1.62 - - - - - 0.00
13 1.47 0.52 - 0.50 3.17 0.00 0.00
14 - 0.00 0.67 - - 0.00 -
15 0.73 1.20 - 2.17 6.75 - -
16 0.00 0.71 2.00 - - - -
17 2.30 5.09 - 2.25 - - -
18 2.29 - 6.75 - 6.50 - 6.00
19 3.27 3.20 - - - 6.33
20 - 3.27 - 8.83 -
21 2.80 2.14 8.17 - -
22 3.76 3.02 - - -
23 2.57 - - - -
24 3.02 1.69 - - -
25 - 6.45 - - 2.00
26 2.77 3.79 - - -
27 2.84 - - 3.83 3.17
28 3.37 2.53 3.33 - -
29 - 1.87 - 5.67 -
30 3.16 - 2.50 - -
31 2.27 3.12 - - -
32 - 3.82 - - 7.67
33 3.00 5.29 - - -
34 4.36 - - 9.17 6.00
35 5.86 1.47 8.83 - —
273.
TABLE 53 (continued)
Nestling
Age
A1 A2 B1 B2 B3 Cl C2
36 - 0.56 - 7.50 -
37 2.67 - 5.33 - -
38 2.11 6.37 - - -
39 - 3.57 - - 2.83
40 3.37 - - - -
41 4.29 2.20 - 3.67 0.50
42 - 3.00 6.00 - -
43 2.93 - - 3.50 -
44 3.71 0.40 1.50 - -
45 - 2.29 - - 4.50
46 0.00 - - -
47 2.29 2.16 - 3.00
48 - 3.62 2.50
49 3.35 -
50 2.38 5.30
51 - 1.73
52 3.80 -
53 1.50
^data begin at age when Pant was first observed.
2
Age represents the age in days after hatching with 0=hatching day.
274.
TABLE 54
HEAD-SIDE-SWAY PERFORMANCE DATA1 >2
Nestling
Age
A1 A2 B1 B2 B3 Cl C2
7 _ 0.00 _ 0.00 0.23 0.00
8 0.11 0.00 0.00 - 0.00 0.00 —
9 0.00 - - 0.00 - — —
10 1.10 0.19 0.23 0.17 - - 0.00
11 - 0.27 0.00 - 0.00 0.00 -
12 0.76 - - - - — 0.00
13 2.13 1.04 - 0.17 0.17 0.00 0.00
14 - 0.00 0.50 - - 0.00 —
15 1.87 0.50 - 1.00 0.25 — —
16 0.67 0.43 1.33 - — — -
17 1.80 0.12 - 0.50 — - -
18 3.00 - 4.75 - 2.33 — 0.17
19 0.61 2.00 - - — 0.50
20 - 1.45 - 4.67 -
21 3.20 2.86 2.00 - —
22 2.30 1.07 - - —
23 0.57 - - - —
24 0.68 0.31 - - —
25 - 2.97 - - 7.33
26 0.15 6.53 - - —
27 1.03 - - 8.33 2.83
28 1.05 5.89 5.83 - _
29 - 1.87 - 2.17 —
30 4.84 - 4.00 - —
31 1.87 6.75 - - —
32 - 5.64 - - 13.00
33 8.00 3.57 - - -
34 8.55 - - 8.67 3.83
35 1.57 2.80 14.17 - -
36 - 1.89 - 8.00 -
37 6.67 - 4.83 - • —
38 2.00 7.49 - - -
39 - 1.86 - - 12.00
40 7.87 - - - —
275.
TABLE 54 (continued)
Nestling
Age
A1 A2 B1 B2 B3 Cl C2
41 15.00 11.60 - 5.17 10.17
42 - 9.14 11.50 - -
43 9.47 - - 7.17 -
44 12.71 5.73 .4.83 - -
45 - 20.29 - - 21.83
46 4.27 - - -
47 15.00 3.14 - 17.50
48 - 14.29 12.50
49 10.59 -
50 24.48 10.30
51 - 15.87
52 20.90 -
53 26.20
values represent the number of observed performances per hour.
►
'data begin at age when Head-side-sway was first observed.
Age represents the age in days after hatching with 0=hatching day.
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
TABLE 55
"SEEIR" PERFORMANCE DATA1*2
A1 A2
- 0.00
0.00 0.00
0.00 -
0.00 0.00
- 0.43
1.71 0.10
0.26 -
0.40 0.76
- 0.40
0.67 -
0.53 0.94
- 2.00
0.62 1.20
0.67 0.29
1.10 3.88
1.29 -
2.30 0.80
- 0.61
1 . 20 0.29
0.24 0.98
0.29 -
0.29 0.00
- 0.90
0.00 0.21
0.00 -
0.00 0.74
- 0.13
0.21 -
0.00 0.00
- 1.27
0.00 1.00
0.36 -
0.14 0.40
Nestling
B1 B2
0.00
0.00 
0.00 
0.23 
0.00 0.00 
0.00 
0.00 
0.00
0.50
0.00
1.25
2.25
2.17
4.17
1.50
1.67
0.00
1.17
0.00
0.50
B3 Cl
0.17
0.00 
0.00
0.00 
0.00 0.60
0.00 0.00
0.00 0.00
0.50
3.25
1.17
4.67
4.67
2.00
4.00
0.00
277.
TABLE 55 (continued)
o
Nestling
Age
A1 A2 B1 B2 B3 Cl C2
36 - 0.11 - 0.00 -
37 0.00 - 0.00 - -
38 0.00 0.75 - - -
39 - 0.29 - - 0.17
40 0.00 - - - -
41 0.14 4.00 - 0.00 0.00
42 - 3.14 0.17 - -
43 1.03 - - 0.00 -
44 2.86 1.73 0.33 - -
45 - 1.57 - - 1.17
46 3.07 - - -
47 0.29 5.84 - 0.17
48 - 4.10 0.00
49 6.27 -
50 3.33 4.50
51 - 3.60
52 10.90 -
53 3.50
values represent the number of observed performances per hour.
I
'data begin at the age when "Seeir" was first observed.
*Age represents the age in days after hatching with 0=hatching day.
278.
TABLE 56
"CHEAP" PERFORMANCE DATA1’2’3
Age^
Nestling
A1 A2 B1 B2
31 0.53 0.88 - -
32 - 0.00 - -
33 0.00 0.00 - -
34 0.00 - - 0.00
35 0.00 0.53 0.00 -
36 - 0.00 - 0.00
37 0.00 - 0.00 -
38 0.00 0.00 - -
39 - 1.57 - -
40 0.00 - - -
41 0.00 0.00 - 0.17
42 - 0.29 0.17 -
43 1.03 - - 0.00
44 0.00 0.40 0.17 -
45 - 0.29 - -
46 0.00 - - -
47 0.43 0.11 - 0.00
48 - 0.67 0.00
49 0.32 -
50 0.76 0.20
51 - 2.40
52 0.40 -
53 9.10
values represent the number of observed performances per hour.
data begin at age when "Cheap" was first observed (except for one data 
point for nestling A2 at 10 days=0.10)
Nestlings B3, Cl, and C2 are excluded due to no observed performances. 
Age represents the age in days after hatching with 0=hatching day.
279 .
TABLE 57
BROODED PERCENT TOTAL TIME DATA1
Nestling
Age2
A1 A2 B1 B2 B3 Cl C2
0 .825 .710 - - .902 - -
1 .850 .000 - - - - -
2 .846 .715 - .902 - - -
3 - .650 .902 - - - .114
4 .717 .669 - - - .114 -
5 .646 - - - .131 - .165
6 .669 .390 - - - .150 -
7 - .563 - .011 .013 - .170
8 .390 .657 .011 - .001 .295 -
9 .563 - - .106 - - -
10 .592 .076 .002 .175 - - .002
11 - .236 .153 - .101 .127 -
12 .057 - - - .725
13 .231 .014 .035 .554 .015
14 - .394 .010
15 .007 .140
16 .711 .010
17 .117
18 .010
data end at age when Brooded was last observed.
2
Age represents the age in days after hatching with 0=hatching day.
280.
TABLE 58
BROODED AVERAGE BOUT LENGTH DATA1 >2
Nestling
Age
A1 A2 B1 B2 B3 Cl C2
0 5.79 74.50 - - 45.08 - -
1 16.39 - - - - - -
2 24.46 21.44 - 45.08 - - -
3 - 26.00 45.08 - - - 5.20
4 20.24 38.71 - - - 5.20 -
5 17.22 - - - 15.75 - 8.50
6 33.88 40.90 - - - 9.00 -
7 - 32.38 - 1.83 1.75 - 5.10
8 40.90 21.89 1.38 - 0.50 8.05 -
9 27.75 - - 6.88 - - -
10 27.31 24.00 0.50 31.50 - - 0.50
11 - 35.33 27.50 - 18.25 19.00 -
12 18.00 - - - 10.88
13 34.67 8.00 12.50 13.30 1.38
14 - 35.50 1.17
15 4.00 28.00
16 32.00 4.00
17 35.00
18 4.00
1
average bout length in minutes.
2
data end at age when Brooded was last observed.
3
Age represents the age in days after hatching with 0=hatching day.
281.
TABLE 59
BROODED NUMBER OF BOUTS PER HOUR DATA1
Nestling
Age2
A1 A2 B1 B2 B3 Cl C2
0 7.87 0.57 - - 1.20 - -
1 3.11 - - - - - -
2 2.07 2.00 - 1.20 - - -
3 - 1.50 1.20 - - - 1.67
4 2.12 1.04 - - - 1.67 -
5 2.25 - - - 0.50 - 1.17
6 1.19 0.57 - - - 1.00 -
7 - 1.04 - 0.38 0.46 - 2.00
8 0.57 1.80 0.50 - 0.17 2.20 -
9 1.22 - - 0.92 - - -
10 1.30 0.19 0.23 0.33 - - 0.20
11 - 0.40 0.33 - 0.33 0.40 -
12 0.19 - - - 4.00
13 0.40 0.10 0.13 2.50 0.67
14 - 0.67 0.50
15 0.10 0.30
16 1.33 0.14
17 0.20
18 0.14
^data end at age when Brooded was last observed.
Age represents the age in days after hatching with 0=hatching day.
282.
TABLE 60
SHADED PERCENT TOTAL TIME DATA1
Nestling
Age
A1 A2 B1 B2 B3 Cl C2
0 .000 .010 .000
1 .048 - - - - — -
2 .063 .094 - .000 - - -
3 - .075 .000 - - - .000
4 .092 .184 - - - .000 -
5 .075 - - - .469 - .714
6 .184 .347 - - - .700 -
7 - .001 - .301 .100 - .005
8 .352 .014 .367 - .000 .005 -
9 .001 - - .119 - - -
10 .016 .194 .140 .000 - - .672
11 - .331 .000 - .000 .482 -
12 .061 - - - - - .000
13 .239 .340 - .000 .193 .000 .060
14 - .000 .000 - - .049 -
15 .130 .348 - .350 .588 - -
16 .000 .385 .171 - - - -
17 .334 .863 - .435 - - -
18 .165 - .881 - .183 - .601
19 .769 .408 - - - .785
20 - .432 - .125 -
21 .573 .106 .160 - -
22 .041 .496 - - -
23 .068 - - - -
24 .430 .000 - - -
25 - .138 - - .103
26 .000 .000 - - -
27 .186 - - .204 .060
28 .065 .192 .182 - -
29 - .000 - .134 -
30 .028 — .157 — —
283.
TABLE 60 (continued)
Nestling
Age
2
A1 A2 B1 B2 B3 Cl C2
31 .201 .099 __
32 - .021 .206
33 .174 .007 -
34 .002 - .010
35 .274 .062 .006
36 - .008 .000
37 .109 - .093
38 .006 .000 -
39 - .000 -
40 .000 - -
41 .136 .012 .075
42 - .000
43 .002 -
44 .000 .000
45 - .000
46 .000 -
47 .043 .438
48 -
49 .097
1
data end at age when Shaded was last observed.
2 .
Age represents the age in days after hatching with 0=hatching day.
284.
TABLE 61
SHADED AVERAGE BOUT LENGTH DATA1,2
Nestling
Age
A1 A2 B1 B2 B3 Cl C2
0 0.00 3.50 _ 0.00 _
1 3.25 - - - - - -
2 5.10 5.00 - 0.00 - - -
3 - 4.50 0.00 - - - 0.00
4 4.00 14.90 - - - 0.00 -
5 6.00 - - - 32.14 - 21.42
6 24.83 26.00 - - - 22.91 -
7 - 0.50 - 10.32 8.67 - 1.50
8 26.43 2.12 29.33 - 0.00 1.50 -
9 0.50 - - 5.17 - - -
10 3.17 11.09 12.17 0.00 - - 15.50
11 - 29.80 0.00 - 0.00 18.06 -
12 19.25 - - - — - 0.00
13 35.83 15.08 - 0.00 8.69 0.00 2.69
14 - 0.00 0.00 - - 2.19 -
15 37.50 18.95 - 10.50 20.14 - -
16 0.00 20.19 10.25 - — - -
17 33.42 25.12 - 11.61 - - -
18 23.17 - 26.44 - 22.00 - 5.85
19 34.59 18.35 - - - 17.66
20 - 12.59 - 6.43 -
21 43.00 14.83 9.58 - -
22 6.83 27.73 - - -
23 9.50 - - - -
24 33.06 0.00 - - -
25 - 4.92 - - 9.25
26 0.00 0.00 - - -
27 12.36 - - 10.50 21.50
28 18.50 7.82 13.10 - -
29 - 0.00 - 62.50 -
30 8.00 - 28.25 - -
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TABLE 61 (continued)
Age3
N e s t l i n g
A1 A2 B1 B2 B3 C l  C2
31 45.25 4 .3 2
32 - 3 .50 - - 10 .57
33 16 .70 3 .00 - -
34 0 .50 - - 3 .50
35 28.75 5 .6 0 2 .00 -
36 - 4 .5 0 - 0 .00
37 12.25 - 33.50 -
38 3.50 0 .0 0 -
39 - 0 .00 -
40 0.00 - -
41 19 .00 5 .5 0 27 .00
42 - 0 .0 0
43 1 .00 -
44 0 .00 0 .0 0
45 - 0 .0 0
46 0 .00 -
47 18 .00 20 .25
48 -
49 13 .50
^average bout length in minutes.
2
data end at age of last observed performance.
3
Age represents the age in days after hatching with 0=hatching day.
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TABLE 62
SHADED NUMBER OF BOUTS PER HOUR DATA1
Nestling
Age
A1 A2 B1 B2 B3 Cl C2
0 0.00 1.71 0.00
1 0.89 - - - - - -
2 0.74 1.12 - 0.00 - - -
3 - 1.00 0.00 - - - 0.00
4 1.38 0.74 - - - 0.00 -
5 0.75 - - - 0.88 - 2.00
6 0.44 0.80 - - - 1.83 -
7 - 0.09 - 1.75 0.69 - 0.20
8 0.80 0.40 0.75 - 0.00 0.20 -
9 0.09 - - 1.38 - - -
10 0.30 1.05 0.69 0.00 - - 2.60
11 - 0.67 0.00 - 0.00 1.60 -
12 0.19 - - - - - 0.00
13 0.40 1.35 - 0.00 1.33 0.00 1.33
14 - 0.00 0.00 - - 1.33 -
15 0.21 1.10 - 2.00 1.75 - -
16 0.00 1.14 1.00 - - - -
17 0.60 2.06 - 2.25 - - -
18 0.43 - 2.00 - 0.50 - 6.17
19 1.33 1.33 - - - 2.67
20 - 2.06 - 1.17 -
21 0.80 0.43 1.00 - -
22 0.36 1.07 - - -
23 0.43 - - - -
24 0. 78 0.00 - - -
25 - 1.68 - - 0.67
26 0.00 0.00 - - -
27 0.90 - - 1.17 0.17
28 0.21 1.47 0.83 - -
29 - 0.00 - 0.17 . -
30 0.21 - 0.33 — —
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TABLE 62 (continued)
o
Age
Nestling
A1 A2 B1 B2 B3 Cl C2
31 0.27 1.38 _ _ _
32 - 0.36 - - 1.17
33 0.62 0.14 - -
34 0.18 - - 0.17
35 0.57 0.67 0.17 -
36 - 0.11 - 0.00
37 0.53 - 0.17 -
38 0.11 0.00 -
39 - 0.00 -
40 0.00 - -
41 0.43 0.13 0.17
42 - 0.00
43 0.13 -
44 0.00 0.00
45 - 0.00
46 0.00 -
47 0.14 1.30
48 -
49 0.43
"^data end at age of last observed performance.
2
Age represents the age in days after hatching with 0=hatching day.
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